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PREFACE 

The  Center  for  Health  and  Environmental  Statistics  produces 
a  major  publication  annually,  describing  in  tabular  and  map  form 
North  Carolina's  mortality  experience  over  the  most  recent 
five-year  period.  Periodically,  an  expanded  volume  is  produced 
that  includes  a  narrative  analysis  for  each  cause  of  death.  The 
expanded  format  is  resumed  in  this  1988  edition,  which  includes 
statistical  tables,  maps,  and  graphs,  as  well  as  discussions  of 
cause-specific  trends,  geographic  patterns,  risk  factors, 
multiple  conditions  present  at  death,  and  pertinent  research.  An 
overview  of  the  mortality  experience  in  North  Carolina  is  also 
presented. 

The  tables  in  this  report  provide  selected  1988  mortality 
statistics  for  counties.  Department  of  Human  Resources  regions. 
Health  Service  Areas,  and  the  state  (see  maps  on  preceding 
pages) .  More  than  a  dozen  of  the  leading  causes  of  mortality  in 
North  Carolina  are  tabulated;  in  addition,  various  cancer  sites 
and  total  infant  mortality  are  included.  Comparisons  with 
national  statistics  are  usually  based  on  1987  data,  which  is  the 
most  recent  year  of  final  data  available  from  the  National  Center 
for  Health  Statistics. 

As  with  previous  editions,  multiple  conditions  present  at 
death  are  discussed  in  a  separate  section.  Five  diseases  in 
particular — septicemia,  diabetes,  hypertension,  atherosclerosis, 
and  nephritis/nephrosis — are  considered  associated  conditions  far 
more  often  than  underlying  causes.  Hence,  Figures  18. A  through 
22. B  display  1984-88   county  rates  for  deaths   associated  with  a 
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PURPOSE  AND  ORGANIZATION 

Although  North  Carolina  has  traditionally  experienced  low 
crude  death  rates,  our  status  among  states  has  worsened.  In 
1960,  only  seven  of  the  50  states  had  death  rates  lower  than 
North  Carolina's;  this  had  increased  to  14  by  1970  (1);  19  by 
1980  (2);  and  21  by  1987  (3).  Furthermore,  while  many  of  the 
state's  cause-specific  rates  are  consistently  below  United  States 
levels,  some  of  North  Carolina's  age-adjusted  rates  are  substan- 
tially higher.  For  example,  cerebrovascular  disease,  motor 
vehicle  injuries,  other  injuries,  and  septicemia  are  causes  for 
which  North  Carolina's  1987  adjusted  rates  were  23  to  35  percent 
above  the  corresponding  United  States  rates.  For  all  causes,  the 
1987  North  Carolina  unadjusted  rate  was  less  than  one  percent 
lower  than  the  United  States  rate,  while  the  age-adjusted  rate 
was  six  percent  greater.  Finally,  four  years  of  successive 
decreases  in  the  infant  death  rate  for  North  Carolina  ended  in 
1987  with  a  4.3%  increase  over  1986,  followed  by  an  increase  of 
4.1%  in  1988. 

These  facts  pose  a  serious  challenge  to  health  officials 
throughout  the  state  to  (i)  isolate  those  determinants  of  mor- 
tality that  permit  intervention,  and  (ii)  identify  high-risk 
areas  in  order  to  strategically  utilize  limited  medical  and 
health  resources.  The  data  in  this  volume  should  aid  in  these 
areas  of  investigation  by  providing  information  against  which 
North  Carolina's  county  and  regional  mortality  may  be  assessed  in 
the  present  and  evaluated  in  the  future. 

Nine  sections  comprise  this  edition  of  Leading  Causes  of 
Mortality.    This   section   presents   an   overview   of   mortality 
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experience  in  North  Carolina  as  well  as  the  purpose  and  organiza- 
tion of  the  document.  Section  II  provides  technical  information 
concerning  the  calculation,  interpretation,  and  appropriate  use 
of  adjusted  and  unadjusted  rates.  As  in  past  editions  of  this 
volume,  readers  are  cautioned  about  using  rates  based  on  a  small 
number  of  deaths,  and  the  most  problematic  of  the  adjusted  rates 
are  "flagged"  in  the  tables  with  an  asterisk.  The  procedures 
used  to  determine  which  rates  to  flag  are  described  in  Section 
II.  Also,  the  procedure  used  to  analyze  geographic  clustering  of 
counties  is  described. 

Sections  III  through  IX  consist  of  maps,  tabular  data,  and 
narrative  material  which  describe  North  Carolina's  recent  experi- 
ence with  respect  to  general  mortality,  cause-specific  mortality 
(underlying  cause) ,  infant  mortality,  and  multiple  conditions 
present  at  death.  For  most  causes,  risk  factors,  geographic 
clustering,  differences  by  race  and  sex,  and  trends  over  time  are 
considered. 

Table  1  describes  the  selected  cause-of-death  categories  in 
terms  of  codes  from  the  ninth  revision  of  the  International 
Classification  of  Diseases  (4) .  Altogether,  the  14  major  causes 
selected  for  examination  in  this  report  accounted  for  85  percent 
of  all  North  Carolina  deaths  during  1988.  Some  of  the  cancer 
sites  listed  in  Table  1  are  not  discussed  separately  in  this 
report.  However,  the  considerable  interest  in  cancer  justified 
presentation  of  rates  for  these  sites. 

DESCRIPTION  OF  TABLES 

Sections  III-IX  contain  tables  that  summarize  the  recent 
mortality  experience  of  the  state,  four  Department  of  Human 
Resources  regions,  six  Health  Service  Areas,  and  the  counties. 
Except  in  the  case  of  infant  deaths  (Section  VIII) ,  a  table 
corresponding   to   each   cause-of-death   category   includes    the 
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following  items  of  information: 

1.  the  number  of  resident  deaths  occurring  during  1988; 

2.  the  1988  death  rate; 

3.  the  number  of  resident  deaths  occurring  during  1984-88; 

4.  the  1984-88  average  annual  death  rate; 

5.  the  1984-88  average  annual  age-race-sex-adjusted  death 
rate  computed  by  the  direct  method  (5). 

The  formulas  for  calculating  single-  and  five-year  rates  are 
described  in  Section  II.  In  this  report,  general  mortality  rates 
(all  causes  combined)  are  expressed  as  deaths  per  1,000  popula- 
tion, whereas  cause-specific  rates  are  expressed  as  deaths  per 
100,000  population.  The  infant  death  rates  of  Table  21,  Section 
VIII,  are  computed  as  the  number  of  infant  deaths  per  1,000  live 
births. 

DESCRIPTION  OF  MAPS 

This  volume  contains  64  computer-produced  maps  which  depict 
data  for  the  state's  100  counties.  The  maps  on  pages  v  and  vi 
identify  the  four  regions  of  the  Department  of  Human  Resources 
(DHR)  and  the  state's  six  Health  Service  Areas  (HSA's). 

In  Sections  III-IX,  maps  depicting  geographical  patterns  in 
mortality  should  aid  in  the  determination  of  specific  types  of 
health  care  needs.  Up  to  four  maps  are  shown  for  each  cause- 
of -death  category.  Two  maps  depict  the  1984-88  unadjusted  death 
rate  and  the  1984-88  age-race-sex-adjusted  death  rate  for  each  of 
the  100  counties.  These  maps  show  six  levels  of  death  rates, 
where  level  one  is  the  highest  rate  interval,  represented  by 
solid  black  on  the  maps,  and  level  six  the  lowest,  depicted  by 
solid  white.  The  interval  values  (levels)  indicated  by  the  map 
legends  are  not  necessarily  continuous,  but  reflect  the  actual 
range  of  values  for  each  interval.    These   maps   must  be   viewed 
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with  extreme  caution  for  causes  where  the  number  of  deaths  per 
county  is  small,  since  in  these  cases  rates  can  be  very  unstable. 

A  clustering  routine  from  the  Statistical  Analysis  System 
(SAS)  was  used  to  group  counties  that  are  "most  like  each  other" 

with  respect  to  their  unadjusted  and  then  their  adjusted  rates 
(6)  .   This  procedure  may  result  in  very  large  or  very  small 

groups,  depending  upon  how  county  rates  differ  from  one  another. 

The  other  two  maps  for  a  particular  cause  depict  "spatial" 
clustering  of  two  or  more  adjacent  counties  with  high  unadjusted 
and/or  adjusted  rates,  using  a  procedure  described  in  Section  II. 
These  maps  are  presented  for  a  given  cause  only  when  a  statisti- 
cally significant  spatial  cluster  was  found  to  exist.  Unlike  the 
maps  described  above,  these  maps  are  presented  in  reduced  form  as 
part  of  the  narrative  and  show  up  to  three  interval  levels  of 
death  rates,  depending  on  the  number  of  significant  spatial 
clusters  found,  along  with  the  significance  level  (i.e.,  p-val- 
ue)  . 

MULTIPLE  CONDITIONS  PRESENT  AT  DEATH 

Since  1975,  multiple  conditions  present  at  death  have  been 
coded,  and  statistics  are  available  for  all  conditions  reported 
by  the  certifier.  Five  diseases--septicemia,  diabetes,  hyper- 
tension, atherosclerosis,  and  nephritis--are  considered  associ- 
ated conditions  far  more  often  than  they  are  reported  as  under- 
lying causes.  The  importance  of  multiple  conditions  and  the 
geographic  patterns  of  these  five  diseases  are  discussed  in 
Section  IX,  while  the  etiology  and  risk  factors  associated  with 
septicemia,  diabetes,  atherosclerosis,  and  nephritis  are  dis- 
cussed separately  in  Sections  IV  and  VI.  County  rate  tables  for 
these  diseases  as  underlying  causes  are  likewise  available  in 
Sections  IV  and  VI.  Neither  separate  discussion  nor  a  county 
rate  table  for  hypertension  is  warranted,   since  it  was   reported 
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as  the  underlying  cause  for  only  283  deaths  in  1988. 

Tables  included  in  Section  IX  show  deaths  cross-tabulated  by 
underlying  cause  and  associated  mentioned  conditions,  death 
frequencies  for  selected  pairs  of  mentioned  conditions,  and  death 
rates  based  on  mentioned  conditions  rather  than  underlying 
causes.  Rates  are  deaths  with  the  condition  mentioned  per 
100,000  population.  In  addition,  ratios  of  the  14  major  causes 
(plus  hypertension  and  four  site-specific  cancers)  as  mentioned 
conditions  versus  underlying  causes  are  tabulated. 
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OVERVIEW  OF  MORTALITY  IN  NORTH  CAROLINA 

Mortality  in  North  Carolina  has  exhibited  a  general  downward 
trend  in  this  century,  but  an  upward  trend  since  1982,  rising 
from  a  low  of  8.1  deaths  per  1,000  population  in  1982  to  a  high 
of  8.9  in  1988.  Probably  the  major  factor  contributing  to  this 
increase  is  aging  of  the  state's  population.  Other  factors  that 
affect  mortality  include  changes  in  lifestyle  (e.g.,  reduction  in 
smoking) ,  environment,  risk  factors,  and  the  medical  care  system. 
In  sections  III  through  IX  of  this  report,  these  factors  and 
others  are  considered  in  discussing  each  cause  of  death.  This 
overview  summarizes  four  general  determinants  of  mortality  as 
well  as  some  of  the  risk  factors  which  are  associated  with  a 
number  of  different  causes.  Next,  some  of  the  major  mortality 
findings  are  highlighted,  and  finally,  premature  mortality  in 
North  Carolina  is  examined  via  the  concept  of  "years  of  life 
lost,"  which  emphasizes  the  impact  of  mortality  in  the  younger 
age  groups  (7) . 

DETERMINANTS  OF  MORTALITY 

A  broad  view  of  mortality  determinants  shows  that  problems 
"arise  from  causes  embedded  in  the  social  fabric  of  the  nation  as 
a  whole"  (8) ,  and  that  medical  care  is  only  one  aspect  of  health 
maintenance.  Accordingly,  environment,  lifestyle,  biology  and 
genetics,  and  medical  care  must  all  be  considered  as  determinants 
of  health. 

Over  the  past  decade,  environmental  factors,  both  natural  and 
man-made,   have  been  increasingly   recognized  as  having  a  signifi- 
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cant  impact  on  health.  For  example,  naturally  occurring  varia- 
tions such  as  water  mineral  content  and  elevation  have  been  cited 
as  influencing  the  incidence  of  cardiovascular  disease  (9)  .  A 
more  important  problem  may  be  the  natural  occurrence  of  radon  gas 
in  some  homes.  However,  most  serious  environmental  problems  are 
consequences  of  man-made  pollution  of  air,  water,  and  food  sour- 
ces. Recent  examples  include  atmospheric  pollution  from  lead  and 
ozone,  ground  water  contamination  from  toxic  wastes,  and  occupa- 
tional exposures  to  hazardous  substances.  Children  are  especial- 
ly at  risk  from  pollutants  such  as  ozone  (10)  and  lead  (11). 

While  pollution  is  a  by-product  of  a  high-technology, 
growth-oriented  society,  concomitants  of  economic  growth  also 
include  jobs,  income,  health  insurance,  and  improved  access  to 
medical  care.  Unemployment,  poverty,  and  their  social  accompani- 
ments are  generally  associated  with  less  adequate  mental  and 
physical  health.  The  poor,  having  fewer  economic  and  social 
resources,  experience  higher  levels  of  stress  and  are  more 
vulnerable  to  infectious  agents,  economic  problems,  and  hazards 
in  the  home  and  workplace.  These  problems  are  typified  by 
farming.  The  prolonged  decline  of  economic  conditions  for  many 
farmers  has  increased  stress.  Pollution  from  agricultural 
chemicals  (fertilizers  and  pesticides)  and  injuries  are  relative- 
ly common:  among  all  industrial  groups,  farmers  rank  near  the  top 
on  rates  for  poisoning,  skin  diseases,  and  injuries  (12).  Also, 
rural  populations  are  less  likely  to  have  medical  insurance 
and/or  quick  access  to  medical  care.  In  short,  economic  condi- 
tions and  environmental  factors  may  interact  in  complex  ways  to 
affect  health  status. 

Lifestyle  refers  to  behaviors  that  affect  health  and  over 
which  individuals  have  varying  degrees  of  control.  There  are 
substantial  data  showing  that  certain  health  habits  (e.g.,  never 
having  smoked,  moderate  or  no  alcohol  consumption,  regular 
exercise,  sleeping  7-8  hours  per  night,  and  maintaining  appropri- 
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ate  weight)  are  associated  with  improved  health  and  reduced 
mortality  (13).  Individuals'  lifestyle  decisions  regarding  these 
variables  are  associated  with  their  socioeconomic  status,  race, 
and  sex:  men  are  more  likely  than  women  to  smoke  and  drink 
excessively  and  to  exercise;  younger  women  are  more  likely  to 
smoke  than  older  women;  blacks  are  more  likely  to  be  sedentary 
and  to  smoke  than  whites;  and  black  women  are  substantially 
overweight  almost  twice  as  often  as  white  women.  Persons  with 
fewer  than  12  years  of  education  are  more  likely  to  smoke,  sleep 
excessively,  not  exercise,  and  be  substantially  overweight.  (13) 
In  short,  individuals'  decisions  are  conditioned  to  a  large 
extent  by  their  socioeconomic  status.  "Blaming  the  victim"  by 
keeping  the  problem  at  the  individual  level  may  obscure  the 
origins  of  disease  in  the  socioeconomic  environment.  However, 
policies  to  educate  individuals  about  their  health  behaviors  are 
much  less  complex  and  easier  to  sell  politically  than  those  aimed 
at  modifying  the  underlying  social  and  economic  determinants  of 
lifestyle  and  health. 

This  is  not  meant  to  suggest  that  health  education  is  without 
impact.  Certain  population  groups  are  more  likely  to  have 
lifestyles  associated  with  increased  mortality,  and  education 
programs  are  effective  (although  short-run)  complements  to 
policies  oriented  toward  the  environmental  factors  that  condition 
lifestyle.  For  example,  nutrition  education  can  have  a  substan- 
tial health  payoff  among  the  poor,  but  only  if  they  are  provided 
sufficient  money  to  buy  proper  foods  and  facilities  for  prepara- 
tion. Sex  education  for  prevention  of  sexually  transmitted 
diseases  and  unwanted  pregnancies  is  another  area  where  education 
may  be  very  effective  in  altering  specific  high-risk  behaviors 
that  are  or  may  be  associated  with  lifestyle.  Variables  such  as 
income,  education,  and  residence  (urban  versus  rural)  may  be 
important  indicators  and  determinants  of  lifestyle  (14) ,  and 
effective  education  programs  must  consider  variations  along  such 
dimensions.   In  short,  targeting   specific  groups  is  likely  to  be 
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more  successful  than  generalized  education  or  media  campaigns. 

Biological  factors  are  relatively  powerful  determinants  of 
mortality.  The  age,  race,  and  sex  of  an  individual  are  biologi- 
cally determined,  and  mortality  rates  vary  consistently  along 
these  dimensions:  health  is  strongly  tied  to  aging  and  the  life 
cycle.  Some  diseases  that  vary  by  race  are  thought  to  be  geneti- 
cally linked,  and  biological  factors  account  for  some  of  the 
differences  in  incidence  rates  between  males  and  females  for  some 
diseases,  with  females  living  longer  on  the  average.  However, 
there  are  health  consequences  of  age,  race,  and  sex  that  are  not 
biological  in  origin.  Social  stratification  is  partly  based  on 
these  variables,  with  the  elderly,  nonwhites,  and  females  gener- 
ally being  accorded  lower  socioeconomic  status.  Some  of  the 
elevated  male  mortality  may  result  from  the  aggressive,  achieve- 
ment-oriented lifestyle  that  accompanies  higher  status  positions 
(15),  while  higher  nonwhite  mortality  is  due  in  part  to  a  lower 
position  in  the  economic  hierarchy  (16) . 

Many  causes  of  diseases  are  directly  or  indirectly  genetic  in 
origin.  In  North  Carolina,  an  estimated  320,375  persons  are 
afflicted  with  serious  genetic  disorders,  resulting  in  physical 
defects,  mental  retardation,  and  other  health  problems,  and 
approximately  80  percent  of  birth  defects  are  genetic  in  origin 
(17).  Forty  percent  of  the  children  admitted  to  inpatient 
pediatric  care  are  there  because  of  genetic  disorders  (18),  and 
about  50  percent  of  all  childhood  blindness  is  linked  to  genetic 
factors  (19).  In  North  Carolina,  congenital  malformations  are 
now  the  leading  cause  of  mortality  among  infants  under  one  year, 
and  second  only  to  injuries  among  children  ages  one  through  four 
(20).  Overall,  the  1988  congenital  anomalies  death  rate  was  5.3 
deaths  per  100,000  population.  In  addition,  some  persons  have  a 
genetically  linked  susceptibility  to  certain  diseases.  Some 
types  of  cancer,  for  example,  may  result  from  genetic  weaknesses 
of  the  immunological  system  in  combination  with  specific  external 
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agents  (carcinogens) . 

The  medical  care  system  is  another  important  determinant  of 
mortality  levels.  This  complex  system  is  primarily  reactive,  in 
that  it  responds  to  health  problems  by  attempting  to  restore  the 
individual  to  a  full  and  productive  life.  Disease  prevention  is 
also  within  the  purview  of  the  medical  care  system,  as  exempli- 
fied by  vaccination  to  prevent  infectious  diseases  and  by  patient 
education  concerning  specific  health  consequences  of  certain 
behaviors.  Medical  care  personnel  may  occasionally  be  involved 
in  attacking  certain  environmental  and  biological  causes  of 
disease,  though  this  type  of  activity  has  traditionally  been 
carried  out  by  the  public  sector. 

McKeown  and  Brown  (21)  present  evidence  suggesting  that 
medical  practice  in  the  first  half  of  the  19th  century  had  little 
to  do  with  the  large  decline  in  mortality  that  took  place  in 
Western  societies,  but  rather  that  transportation  improvements, 
changes  in  the  economic  system  that  assured  a  more  continuous  and 
nutritious  food  supply,  and  improved  sanitation  practices  urged 
on  by  reformers  in  the  cities  were  responsible.  After  the 
practice  of  antisepsis  became  widespread  late  in  the  19th  centu- 
ry, medical  care  became  a  much  more  positive  factor  in  reducing 
mortality.  During  the  first  half  of  this  century,  the  health  and 
average  life  span  of  Americans  improved  considerably,  due  sub- 
stantially to  efforts  in  the  medical  sector  to  reduce  infections 
and  acute  nutritional  diseases.  Major  gains  were  also  observed 
in  infant  and  maternal  mortality,  probably  due  to  improvements  in 
nutrition,  sanitation,  and  the  development  of  vaccines  (22)  . 
However,  McKeown  (23)  notes  that  a  significant  reduction  in 
mortality  from  the  introduction  of  antibiotics  cannot  be  demon- 
strated. 

Medical  care  may  sometimes  have  negative  health  consequences. 
It  has  been  estimated  that  nosocomial  infections  (acquired  inside 
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the  hospital)  strike  five  percent  of  Americans  hospitalized  each 
year,  adding  to  hospital  costs  by  increasing  lengths  of  stay 
(24).  Inappropriate  or  unnecessary  treatment  may  also  increase 
mortality  as  well  as  health  care  costs.  Probably  less  than  20 
percent  of  the  procedures  used  by  health  professionals  have  been 
demonstrated  to  be  helpful  in  clinical  trials  (25) .  In  short, 
risks  are  always  present,  even  in  proper  medical  treatment,  but 
in  most  cases  they  are  far  outweighed  by  the  potential  benefits. 

In  summary,  a  complete  program  to  improve  health  status  and 
reduce  mortality  must  include  environmental,  lifestyle,  biologi- 
cal, and  medical  care  strategies.  Too  much  emphasis  in  one  area 
may  involve  substantial  opportunity  costs  due  to  neglect  of  other 
areas.  For  example,  expenditures  for  basic  research,  for  envi- 
ronmental protection,  to  improve  substandard  housing,  or  for 
public  education  regarding  specific  risk  behaviors  could  have 
higher  long-term  health  payoffs  than  would  the  same  amount 
expended  just  for  medical  care.  The  status  of  heart  disease  and 
cancer  as  major  killers  is  closely  linked  to  environmental  and 
lifestyle  factors,  and  medical  treatment  or  attempts  to  modify 
individual  behaviors  are  unlikely  to  substantially  reduce  mor- 
tality from  these  diseases.  Increased  per  capita  consumption  of 
foods  high  in  animal  fats  along  with  the  increase  in  sedentary 
occupations,  and  drinking  and  smoking  associated  with  stresses  on 
the  individual  and  family  unit  all  underlie  both  heart  disease 
and  cancer.  In  addition,  the  spiral  of  post-WWII  economic 
production,  technological  achievements,  and  personal  affluence 
have  led  to  chronic  exposure  of  large  segments  of  the  population 
to  increasing  numbers  of  carcinogens  in  the  air,  water,  and  food 
supplies.  Cancer  control  is  such  a  difficult  policy  area  pre- 
cisely because  cancer  prevention  will  require  fundamental  changes 
in  the  physical--and  therefore  economic--environment ,  as  well  as 
modification  of  behaviors  and  lifestyle.  Policies  aimed  at 
improving  the  medical  treatment  of  cancer  patients,  while  often 
costly,   are  probably  easier  to  implement,   but  they  do  not  con- 
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front  the  basic  problems.  In  brief,  strategies  to  deal  with 
cancer,  heart  disease,  and  other  leading  causes  of  mortality  must 
deal  with  factors  that  exist  in  the  fabric  of  contemporary 
society. 

RISK  FACTORS 

Risk  factors  particular  to  each  cause  of  death  are  discussed 
in  separate  sections  of  this  volume.  In  addition,  information 
about  several  factors  that  are  common  to  a  number  of  different 
causes  of  death  is  summarized  here. 

Two  of  the  most  pervasive  factors  contributing  to  U.S. 
mortality  from  various  diseases  are  high  blood  pressure  and 
cigarette  smoking.  Elevated  blood  pressure  is  associated  with 
death  from  all  cardiovascular  diseases,  diabetes  mellitus, 
cirrhosis  of  the  liver  (26,  27)  and  renal  failure  (28)  .  While 
most  causes  of  hypertension  are  amenable  to  treatment,  many 
people  either  are  unaware  of  having  the  condition  or  do  not 
modify  behaviors  (e.g.,  maintain  proper  weight,  diet,  and  medica- 
tion regimen)  necessary  to  control  it. 

Use  of  tobacco  products  contributes  to  death  from  a  large 
number  of  causes  (26,  27,  29-32).  According  to  data  compiled  by 
the  U.S.  Surgeon  General  (32),  cigarette  smoking  is  a  major  cause 
of  lung  cancer  as  well  as  cancers  of  the  larynx,  oral  cavity,  and 
esophagus;  it  is  a  contributory  factor  in  the  development  of 
cancers  of  the  bladder,  pancreas,  and  kidney;  and  approximately 
30  percent  of  all  cancer  deaths  are  attributable  to  cigarette 
smoking.  There  is  evidence  that  it  is  a  contributor  in  the 
development  of  chronic  bronchitis  and  emphysema,  pulmonary  heart 
disease,  myocardial  infarction,  aortic  aneurysm,  and  a  wide 
variety  of  other  vascular  diseases.  It  may  be  a  risk  factor  for 
Alzheimer's  Disease  (33).  In  addition,  smoking  seems  to  interact 
synergistically  with  other  risk  factors,  such  as  asbestos,  ioniz- 
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ing  radiation,  oral  contraceptives,  and  certain  dietary  factors, 
to  produce  a  variety  of  cancers  and  vascular  diseases.  While  the 
low  tar,  low  nicotine  cigarette  may  be  less  likely  to  cause  lung 
cancer  or  chronic  bronchitis,  its  carbon  monoxide  content — which 
is  associated  with  vascular  disease — remains  unchanged.  The  in- 
creased use  of  smokeless  tobacco  (snuff,  chewing  tobacco,  and 
similar  products)  is  disturbing,  since  these  products  are  associ- 
ated with  tongue  cancer  mortality  and  oral  cancers  in  general 
(34,  35).  Finally,  the  impact  of  tobacco  use  on  mortality  is 
such  that  nearly  50  percent  of  the  difference  by  sex  in  total 
mortality  over  the  adult  age  span  is  likely  attributable  to 
smoking  (36).  The  data  indicate  that  a  considerable  reduction  in 
morbidity  and  mortality  related  to  tobacco  usage  is  likely  to 
come  about  only  with  a  substantial  reduction  in  usage  of  tobacco 
products  (29) . 

Diet  also  has  an  important  impact  on  certain  causes  of 
mortality.  Overeating  may  lead  to  obesity,  which  is  associated 
with  high  blood  pressure,  diabetes,  and  cardiovascular  disease. 
In  turn,  diabetes  is  a  risk  factor  for  stroke  and  other 
cardiovascular  diseases.  In  addition,  the  content  of  the  modern 
diet  has  important  consequences  for  mortality.  The  contemporary 
diet  "...  is  higher  in  intake  of  energy,  of  protein  (especial- 
ly animal  protein) ,  and  of  fat  (especially  animal  fat) ,  but  lower 
in  intake  of  fiber-containing  cereal  foods;  this  diet  is  associ- 
ated with  high  rates  of  morbidity  and  mortality  from  degenerative 
diseases"  (37).  Based  on  findings  such  as  these,  decreased 
intake  of  animal  fat  and  protein,  cholesterol,  salt,  sugar,  and 
alcohol  are  often--but  not  unanimously--recommended. 

Excessive  alcohol  consumption  is  the  third  largest  health 
problem  in  America  (38)  and  is  associated  with  a  risk  of  prema- 
ture death  greatly  exceeding  normal  expectancy  from  a  variety  of 
diseases  (39-41).  "While  the  lifestyle  typical  of  many  heavy 
drinkers  contributes  to  this  risk,   the  effects  of  alcohol  per  se 
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account  for  a  substantial  part  of  the  excess  mortality"  (39) .  In 
two  Chicago  studies,  heavy  drinkers  had  higher  mortality  from  all 
causes,  cardiovascular  diseases,  coronary  heart  disease,  and 
sudden  death  than  could  be  entirely  explained  by  other  risk 
factors  such  as  blood  pressure,  smoking,  and  weight  (40) .  Heavy 
alcohol  use  by  pregnant  women  leads  to  birth  anomalies,  including 
fetal  alcohol  syndrome  and  subsequent  mental  retardation  (38). 
In  contrast  to  findings  for  excessive  alcohol  consumption,  the 
mortality  experience  of  moderate  drinkers  does  not  seem  to  differ 
notably  from  that  of  life-long  abstainers  (39) . 

Social  class  has  a  very  strong  impact  on  mortality  (16,  30, 
42).  "Social  class  gradients  of  mortality  and  life  expectancy 
have  been  observed  for  centuries,  and  a  vast  body  of  evidence  has 
shown  consistently  that  those  in  the  lower  classes  have  higher 
mortality,  morbidity,  and  disability  rates"  (16) .  The  higher 
morbidity  rates  typically  found  in  lower  socioeconomic  status 
groups  indicate  that  the  excess  mortality  is  not  simply  attribut- 
able to  a  higher  case  fatality  rate,  since  it  is  accompanied  by  a 
higher  prevalence  of  morbidity.  Differences  between  white  and 
nonwhite  mortality  rates  can  be  attributed  largely  to  social 
class  differences:  persons  in  lower  socioeconomic  groups,  who  are 
substantially  nonwhite,  live  in  a  more  toxic,  hazardous,  and 
non-hygienic  environment  resulting  in  a  broad  array  of  disease 
consequences.  Low  education  contributes  to  poor  health  practic- 
es, and  low  income  affects  many  aspects  of  health,  including 
nutrition.  Higher  stress  levels  and  ineffective  responses  to 
stress  also  contribute  to  higher  mortality  among  the  poor  (16). 
Lower  class  persons  generally  receive  less  adequate  medical  care, 
though  this  probably  does  not  account  for  a  major  portion  of  the 
social  class  differences  in  morbidity  and  mortality  (16) .  In 
fact,  the  association  between  excess  mortality  and  low  socioeco- 
nomic status  persists  independent  of  individual  behaviors  or  at- 
tributes such  as  smoking,  alcohol  consumption,  body  mass  index, 
physical  activity,  martial  status,  race,  and  sex;  hence  the  "  ... 
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properties  of  the  sociophysical  environment  may  be  important 
contributors  to  the  .  .  .  excess  mortality"  (43) . 

Sex  is  another  important  variable  associated  with  mortality. 
Females  have  lower  mortality  rates  and  greater  life  expectancies 
than  males  in  all  developed  countries  (36) .  The  differential  in 
death  rates  is  present  at  conception  and  continues  for  every  age 
group.  At  birth,  the  ratio  of  males  to  females  is  104:100,  but 
by  age  70  females  outnumber  males  by  approximately  3:2.  In  the 
United  States,  the  1987  age-adjusted  death  rate  for  males  exceed- 
ed that  of  females  by  73  percent  (3) . 

A  substantial  amount  of  excess  male  mortality  is  related  to 
sex  differences  in  behavior,  such  as  cigarette  smoking,  drinking 
alcohol,  aggressive  competitiveness,  and  occupational  exposure  to 
environmental  and  physical  hazards  (15).  For  15-44-year-olds, 
more  than  90  percent  of  the  excess  male  mortality  may  be  attrib- 
utable to  violence  and  smoking  (36) .  Biological  factors  also 
contribute  to  higher  male  mortality.  "Thus,  even  among 
nonsmokers,  men  have  higher  mortality  than  women  for  certain 
types  of  cancer,  and  this  implies  that  there  must  be  other 
factors,  in  addition  to  smoking,  that  contribute  to  higher  cancer 
among  men"  (36) . 

To  the  extent  that  the  sex  difference  in  mortality  is  not  due 
to  biological  factors,  substantial  reductions  in  male  excess 
mortality  may  be  possible  through  lifestyle  and  behavioral 
changes.  With  the  transition  earlier  in  this  century  from 
infectious  to  degenerative  diseases  as  the  major  causes  of  death, 
lifestyle  became  more  important  in  affecting  mortality  experi- 
ence, and  the  difference  between  male  and  female  mortality  rates 
increased  steadily.  More  recently,  female  mortality  relative  to 
male  mortality  has  actually  worsened  for  several  age  groups  and 
for  several  leading  causes  (44) .  This  may  be  associated  with 
increased  smoking  (29)  and  the  adoption  of  other  "male"  behaviors 
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by  women  as  job  participation  and  mobility  increase  and  tradi- 
tional roles  are  modified.  Thus,  social  and  lifestyle  changes 
may  also  help  to  reduce  female  mortality. 

A  number  of  risk  factors  have  been  reviewed  that  bear  on  many 
causes  of  death,  and  efforts  to  reduce  excess  mortality  must 
involve  consideration  of  these  important  precursors. 

NORTH  CAROLINA  MORTALITY  HIGHLIGHTS 

o  As  shown  in  Table  1,  a  total  of  57,630  North  Carolinians  died 
in  1988,  for  a  rate  of  8.9  deaths  per  1,000  population.  The 
1988  crude  rate  was  three  percent  above  the  1987  rate.  The 
five-year  (1984-88)  crude  rate  was  8.6,  which  was  four 
percent  over  the  rate  for  the  1979-83  period.  The  median  age 
at  death  in  1988  increased  to  72.9  years,  up  from  72.6  in 
1987  and  consistent  with  a  generally  steady  increase  in  the 
median  over  the  last  three  decades. 

o  The  number  of  deaths  per  1,000  population  was  slightly  (under 
2%)  higher  for  nonwhites  than  for  whites,  and  substantially 
higher  for  males  than  for  females  (by  21%)  .  A  much  younger 
age  structure  for  nonwhites  accounts  for  the  fact  that  their 
crude  mortality  rate  is  not  higher  in  comparison  for  whites. 
Age-adjusted  mortality  is  much  higher  for  nonwhites. 

o  Age-adjusted  mortality  rates  for  the  1984-88  period  show  wide 
gaps  in  the  overall  risk  of  mortality  by  race  and  sex.  In 
the  1984-88  period,  the  male  rate  for  both  races  was  approxi- 
mately 90  percent  greater  than  the  female  rate,  and  the 
nonwhite  rate  for  both  sexes  remained  more  than  4  5  percent 
above  the  white  rate. 


o 


Comparisons  of  the  1987  N.C.  age-race-sex-specific  mortality 
rates  with   corresponding  rates   for  the   U.S.  (3)  reveal  the 
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following  major  excesses*  in  North  Carolina: 

White  males:     Under  1  and  ages  65-74  (11%  above  the  U.S. 
rate)  ; 

White  females:   Under  1  (17%  above  U.S.  rate) ; 

Nonwhite  males:  Ages  1-4  (50%),  5-14  (36%),  45-54  (29%), 
55-64  (26%),  65-74  (27%),  75-84  (16%); 

Nonwhite  females:   Ages  45-54  (18%) 

Even  after  adjusting  for  age,  race,  and  sex,  the  eastern 
counties,  especially  the  northeastern  counties,  seem  to  have 
consistently  higher  mortality  rates.  Based  on  the  1984-88 
adjusted  rates,  statistically  significant  spatial  clusters 
exist  in  the  eastern  third  of  North  Carolina  for  total 
mortality,  chronic  obstructive  pulmonary  disease,  total 
cancer,  colon  cancer,  and  cerebrovascular  disease.  For  the 
1984-88  period,  the  highest  overall  adjusted  death  rate  was 
in  DHR  Region  IV  (the  Eastern  region) . 

The  ten  leading  causes  of  deaths  in  1988  were  (in  descending 
order)  heart  disease,  cancer,  cerebrovascular  disease, 
unintentional  injuries,  chronic  obstructive  pulmonary 
disease,  pneumonia/influenza,  diabetes,  suicide,  chronic 
liver  disease/cirrhosis,  and  homicide.  However,  based  on 
the  number  of  years  of  life  lost  prematurely  for  each  cause, 
the  order  of  the  ten  leading  causes  shifts  to  cancer,  heart 
disease,  unintentional  injuries,  suicide,  homicide, 
cerebrovascular   disease,   chronic    obstructive    pulmonary 


*North  Carolina  excesses  for  nonwhites  reflect  to  some 
extent  the  fact  that  the  proportion  of  blacks  in  the  N.C. 
nonwhite  population  is  greater  than  for  the  U.S.,  and  mortality 
rates  for  black  males  and  females  in  each  age  group  generally 
exceed  the  corresponding  nonwhite  rates. 
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disease,  chronic  liver  disease/cirrhosis,  diabetes,  and 
pneumonia/ influenza . 

Nonwhite  males  have  a  greater  risk  of  death  from  uninten- 
tional injuries  at  every  age  interval  except  15-24  and  85 
and  older  where  white  males  have  the  highest  rates.  The 
1988  age-adjusted  nonwhite  male  rates  for  motor  vehicle  and 
all  other  unintentional  injuries  exceeded  rates  for  white 
males  by  47  and  124  percent  respectively. 

Comparing  the  U.S.  and  N.C.  1987  unadjusted  rates,  mortality 
in  N.C.  was  more  than  23  percent  greater  for  unintentional 
injuries  and  septicemia,  14  percent  greater  for  cerebrovas- 
cular disease,  and  five  percent  greater  for  homicide. 
However,  for  most  remaining  leading  causes  including  cancer 
and  diseases  of  the  heart,  the  N.C.  unadjusted  rates  were 
two  to  2  0  percent  lower  than  the  corresponding  U.S.  rates. 
Total  mortality  for  N.C.  was  one  percent  lower  than  for  the 
U.S.  After  adjusting  for  the  state's  more  youthful  age 
structure,  mortality  conditions  in  N.C.  appear  less 
favorable,  especially  for  cerebrovascular  disease, 
unintentional  injuries,  and  septicemia.  The  adjusted  total 
mortality  rate  for  N.C.  was  nearly  six  percent  greater  than 
for  the  U.S. 

The  1988  total  cancer  rate  was  three  percent  above  the  rate 
for  1987.  Site-specific  cancers  showing  large  percentage 
increases  in  rates  for  1988  were  leukemia  (+10%)  and  cancer 
of  the  pancreas  (+8%).  Of  the  four  major  cancers,  rates  for 
three  (trachea/bronchus/lung;  breast;  and  prostate)  each 
increased  by  about  six  percent  while  cancer  of  the 
colon/rectum/anus  increased  approximately  two  percent. 
Cancer  of  the  cervix  uteri  and  stomach  cancer  each  decreased 
by  about   three  percent.    However,  some  of   these  increases 
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reflect  aging  of  the  state's  population.  After  adjusting 
for  age,  the  increase  in  the  total  cancer  rate  between  1987 
and  1988  dropped  to  one  percent;  the  rate  for  cancer  of  the 
colon/rectum/anus  decreased  by  three  percent;  the  rate  for 
breast  cancer  was  essentially  unchanged;  and  rates  for 
cancer  of  the  trachea/bronchus/ lung  and  prostrate  cancer 
showed  four  percent  increases.  By  race  and  sex,  the  1988 
age-adjusted  rates  for  males  were  substantially  higher  than 
those  for  females,  and  rates  for  nonwhites  were  higher  than 
those  for  whites. 

Total  cancer  mortality  (the  unadjusted  rate)  increased 
steadily  (by  19  percent  in  total)  between  1980  and  1988  and 
rose  10  percent  during  the  1984-88  five-year  period  in 
comparison  to  the  1979-83  period.  Further  comparisons  of 
the  five-year  periods  show  that  unadjusted  rates  for  cancer 
of  the  trachea/bronchus/ lung  and  breast  cancer  each  in- 
creased by  about  2  0  percent,  and  prostrate  cancer  and  cancer 
of  the  ovary  and  other  uterine  adnexa  both  increased  by  13 
percent.  The  rate  for  cancer  of  the  cervix  uteri  decreased 
by  10  percent,  while  leukemia  and  stomach  cancer  rates 
decreased  by  two  percent.  Comparisons  based  on  age-adjusted 
rates  show  that  total  cancer  increased  by  two  percent,  while 
cancer  of  the  trachea/bronchus/ lung  and  breast  increased  by 
12  percent  and  11  percent  respectively. 

Between  the  1979-83  and  1984-88  five-year  periods,  the 
pneumonia/ influenza  and  chronic  obstructive  pulmonary 
disease  (COPD)  crude  death  rates  in  N.C.  increased  26  and  28 
percent  respectively.  For  both  causes,  large  crude  rate  in- 
creases over  the  last  five  years  occurred  between  1987  and 
1988.  After  adjusting  for  age,  the  mortality  rate  for 
pneumonia/ influenza  shows  c  relatively  moderate  increase 
of  eight  percent  between  the  1979-83  and  1984-88  periods, 
whereas   the   corresponding   increase    for   COPD   was   more 
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substantial  (about  15  percent) .  Based  on  1987  age-adjusted 
rates,  North  Carolina's  rates  for  COPD  and 
pneumonia/ influenza  are  about  six  percent  and  one  percent 
respectively  less  than  corresponding  U.S.  rates  (3). 
Race-sex-specific  age-adjusted  rates  show  that  males  of  both 
races  die  from  each  of  these  causes  substantially  more  often 
than  females.  COPD  mortality  rates  for  whites  are  higher 
than  for  nonwhites,  while  nonwhites  have  higher  rates  from 
pneumonia/ influenza. 

The  suicide  crude  death  rate  decreased  slightly  in  four  of 
the  last  five  years.  In  1988,  the  rate  fell  by  less  than 
two  percent,  to  slightly  below  the  1987  U.S.  rate.  Between 
the  1979-83  and  1984-88  periods,  the  age-adjusted  suicide 
rate  remained  essentially  stable.  Based  on  1984-88  age-ad- 
justed data,  the  rate  for  white  males  is  approximately  twice 
that  of  nonwhite  males  and  nearly  three  times  that  of  white 
females,  while  nonwhite  females  have  an  age-adjusted  rate 
less  than  half  that  of  white  females. 

The  homicide  crude  death  rate  increased  from  1984  to  1986, 
then  decreased  in  1987  and  1988.  For  the  five-year  period 
1984-88,  the  rate  was  16  percent  lower  than  for  the  preced- 
ing five  years  (1979-83),  although  it  was  above  the  U.S. 
rate  for  9  of  the  10  years  between  1979  and  1988.  Between 
1987  and  1988,  the  age-adjusted  homicide  rate  declined  about 
11  percent  for  whites  and  increased  five  percent  for 
nonwhites  of  both  sexes.  In  1988  about  40  percent  of  all 
homicide  victims  were  nonwhite  males;  yet  nonwhite  males 
represent  only  11  percent  of  the  total  population.  The 
age-adjusted  homicide  rate  for  nonwhite  males  exceeded  that 
for  white  males  by  327  percent. 
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PREMATURE  MORTALITY  IN  NORTH  CAROLINA 

Since  1914,  when  deaths  were  first  centrally  recorded  in 
North  Carolina,  the  leading  causes  of  mortality  have  been  ranked 
according  to  number  of  deaths.  North  Carolina  deaths  in  1988 
have  been  ranked  in  Table  A  for  each  race-sex  group  based  on  this 
traditional  method.  As  shown,  heart  disease  and  cancer  are  the 
leading  causes  of  death  for  each  group,  unintentional  injuries 
are  the  third  leading  cause  for  white  and  nonwhite  males,  and 
stroke  (cerebrovascular  disease)  is  the  third  leading  cause  for 
white  and  nonwhite  females.  The  rankings  of  most  causes,  as  well 
as  the  sizes  of  the  rates  for  the  same  cause,  vary  among  the  four 
groups. 

Rankings  based  only  on  number  of  deaths  (or  rate  per  100,000 
population),  however,  do  not  necessarily  indicate  where  medical 
and  public  health  intervention  strategies  can  be  most  effectively 
employed.  Since  death  is  postponable  but  not  preventable,  age  at 
death  is  a  key  factor  to  consider.  Prevention  of  a  death  that 
would  otherwise  occur  early  in  life  could  be  assigned  higher 
priority  than  prevention  of  a  death  later  in  life.  A  convenient 
method  of  ranking  causes  of  death  that  incorporates  age  at  death 
is  by  "years  of  life  lost"  (7)  .  If  the  average  life  expectancy 
at  birth  for  white  males,  for  example,  is  70  years,  a  death  at 
age  65  would  mean  five  years  of  life  lost  (on  the  average) ,  while 
a  death  at  age  40  would  mean  30  life-years  lost.  A  white  male 
infant  death  results  in  70  years  of  life  lost,  whereas  deaths  at 
ages  70  and  over  do  not  contribute  to  "life-years  lost"  for  white 
males.  Based  on  the  1990  life  tables  for  North  Carolina  (43)  , 
the  life  expectancies  used  here  to  calculate  years  of  life  lost 
were  72  for  white  males,  80  for  white  females,  67  for  nonwhite 
males,  and  76  for  nonwhite  females.  For  each  death  in  a  given 
cause  group,  age  at  death  was  subtracted  from  the  appropriate 
life  expectancy  and  all  of  these  life-years  lost  were  then 
summed  for  that   race-sex  group.    Deaths  over  the  specified  life 
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expectancies  were  not  counted.  A  rate  of  years-of-lif e-lost  per 
100,000  population  was  then  computed  tor  ranking  the  causes  of 
death,  so  that  comparisons  can  be  made  across  race-sex  groups. 
These  rates  are  given  in  Table  B. 

A  more  accurate  determination  of  years  of  life  lost  is  based 
on  an  average  expected  remaining  years  of  life  for  each  age  of 
death  rather  than  an  average  life  expectancy  at  birth.  This 
procedure  was  considered  too  complicated  for  the  present  applica- 
tion, and  probably  would  not  produce  rankings  substantially 
different  from  those  in  Table  B.  It  v/ould  place  somewhat  less 
emphasis  on  infant  mortality,  since  more  years  of  life  lost  would 
be  generated  for  the  causes  listed  in  Table  B. 

Table  B  displays  the  leading  causes  of  death  ranked  accord- 
ing to  years  of  life  lost  per  100,000  population.  Heart  disease 
and  cancer  are  still  very  important  causes  of  death  from  this 
perspective,  but  other  causes  become  much  more  prominent  than 
before.  Unintentional  injuries  (motor  vehicle  injuries  and  other 
injuries  combined)  account  for  more  than  twice  as  many  years  of 
life  lost  for  nonwhite  males  than  any  other  cause  except  heart 
disease,  and  were  also  the  top-ranked  cause  for  white  males.  The 
general  seriousness  of  injuries  as  a  life  and  health  hazard  is 
clearly  shown  in  this  table.  Unintentional  injuries  become  a 
much  more  important  cause  of  death  relative  to  heart  disease  from 
this  perspective,  since  injury  decedents  (who  died  prior  to 
normal  life  expectancy)  are  on  average  about  28  years  younger 
than  heart  disease  decedents.  Likewise,  cancer  decedents  who  die 
prior  to  normal  life  expectancy  are  on  average  more  than  two 
years  younger  than  heart  disease  decedents.  Cancer  accounts  for 
the  most  years  of  life  lost  among  white  women  and  in  total,  in 
part  because  the  life  expectancy  for  white  women  is  substantially 
longer  than  for  any  other  race-sex  group. 
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11.  TECHNICAL  NOTES 


NORTH  CAROLINA  POPULATION  BASES 

Every  ten  years  (years  ending  in  zero)  the  United  States 
Bureau  of  the  Census  has  conducted  a  count  of  the  United  States 
population,  which  includes  a  profile  of  the  population's  charac- 
teristics such  as  age,  race,  and  sex.  After  a  census  year, 
estimates  of  population  size  and  composition  are  based  on  knowl- 
edge of  the  population  in  the  census  year  plus  subsequent  events 
such  as  births,  deaths,  and  migration.  In  the  later  years  of  a 
decade,  these  estimates  may  depart  considerably  from  the  "true" 
population  values  if  the  assumptions  about  population  changes 
differ  significantly  from  what  actually  occurred.  Since  almost 
all  mortality  rates  in  CHES  publications  are  based  on  population 
counts  in  the  denominator,  changes  in  estimates  of  population 
such  as  might  result  from  a  new  census  could  cause  substantial 
changes  in  the  trend  of  rates  over  time. 

State  and  county  population  bases  are  obtained  from  the 
North  Carolina  Office  of  State  Budget  and  Management,  and  incor- 
porate assumptions  about  births,  deaths,  net  migration,  and 
institutional  populations  (1)  .  In  this  volume  the  reader  should 
note  that  pre-1988  rates  have  been  corrected  for  changes  in 
population  bases  in  order  to  interpret  trends.  These  corrected 
rates  may  differ  slightly  from  the  rates  shown  in  previous  CHES 
publications. 
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MORTALITY  RATES 


COMPUTATION  OF  MORTALITY  RATES 

In  this  report,  total  death  rates  are  expressed  as  resident 
deaths  per  1,000  population  while  all  cause-specific  mortality 
rates  are  expressed  as  resident  deaths  per  100,000  population. 
All  rates  in  Tables  1-20  use  total  population  in  the  denominator, 
except  rates  for  the  sex-specific  cancer  sites,  which  use  male  or 
female  population  in  the  denominator.  Population  bases  for  these 
rates  were  provided  by  the  Office  of  State  Budget  and  Management 
in  the  Governor's  Office.  The  infant  mortality  rates  of  Table  21 
and  Figure  17  are  computed  as  the  number  of  resident  deaths  under 
one  year  of  age  per  1,000  resident  live  births. 

Vital  events  in  this  report  are  allocated  to  place  of 
residence.  For  deaths  of  inmates  of  long-term  institutions 
(mental,  penal,  old  age,  orphan,  nursing  home,  rest  home,  etc.), 
the  institution  is  considered  the  usual  residence  provided  the 
decedent  had  resided  in  the  institution  at  least  one  year. 
College  students  and  military  personnel  are  considered  residents 
of  the  college  or  military  community. 

The  following  definitions  apply  to  the  rates  of  Tables  2-20. 

Unadjusted  Annual  Death  Rate:  the  annual  death  rate 
computed  as  resident  deaths  per  1,000  or  100,000 
population.  These  rates  permit  the  user  knowledge  of 
an  area's  status  with  respect  to  the  observed  incidence 
of  mortality  during  the  given  year. 
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Unadjusted  5-year  Death  Rate:  the  average  annual  death 
rate  computed  as  average  resident  deaths  per  1,000  or 
100,000  average  population.  These  rates  permit  the 
user  knowledge  of  an  area's  status  with  respect  to  the 
observed  incidence  of  mortality  during  the  5-year 
period.  These  rates  are  depicted  in  the  Series  A  maps 
(e.g..  Figures  2. A,  3. A,  etc.). 

Adjusted  5-Year  Death  Rate:  the  average  annual  age- 
race-sex-adjusted  rates  computed  by  the  direct  method. 
Also  expressed  as  deaths  per  1,000  or  100,000  popula- 
tion, these  rates  are  those  which  would  be  expected  if 
the  average  annual  age,  race,  and  sex  composition  of 
each  county's  population  were  the  same  as  that  estimat- 
ed for  the  state.  These  rates  are  free  of  differing 
effects  of  age,  race,  and  sex  and  thus  permit  the  user 
knowledge  of  an  area's  status  with  respect  to  other 
determinants  of  mortality  during  the  5-year  period. 
Adjusted  rates  for  different  time  periods  cannot  be 
directly  compared  unless  they  were  adjusted  by  the  same 
standard  population.  The  adjusted  rates  are  depicted 
in  the  Series  B  maps  (e.g.,  Figures  2.B,  3.B,  etc). 
[Note:  For  the  two  sex-specific  cancer  sites  (female 
breast  and  prostate) ,  rates  are  adjusted  for  age  and 
race  and  denominators  are  sex-specific] 


Except  as  noted  in  the  text  of  this  report,  the  age-adjusted 
death  rates  cited  in  the  narrative  (not  the  age-race-sex  adjusted 
rate  in  tables  2-20)  use  the  1940  U.S.  Census  as  the  standard  for 
direct  age-adjustment,  following  the  convention  of  the  National 
Center  for  Health  Statistics.  The  use  of  this  standard  is 
necessary  for  comparison  of  N.C.  and  U.S.  age-adjusted  rates. 
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For  the  maps,  a  clustering  routine*  from  the  Statistical 
Analysis  System  (SAS)  was  used  to  group  counties  that  are  "most 
like  each  other"  with  respect  to  their  unadjusted  rates  and  then 
their  adjusted  rates  (2).  These  maps  show  six  levels  of  death 
rates,  where  level  one  is  the  lowest  rate  interval  and  level  six 
the  highest. 


INTERPRETATION  OF  MORTALITY  RATES 

To  assess  an  area's  relative  mortality  conditions  during  a 
five-year  period,  both  the  unadjusted  rate  and  the  adjusted  rate 
can  be  compared  to  the  state  rate  for  a  particular  cause  of 
death.  Then,  provided  the  area's  unadjusted  rate  represents  a 
relatively  stable  situation,  viz.,  the  rate  has  not  fluctuated 
widely  in  recent  years,  the  following  alternative  diagnoses  will 
apply: 


Relative  Status  Of 
Unadjusted    Adjusted 
Rate         Rate 


Diagnosis 


Low 


Low 


Low  mortality  is  not  due  to  age,  race, 
and  sex  factors;  other  mortality  condi- 
tions are  favorable. 


*In  1983  the  CHES  conducted  an  evaluation  of  several 
clustering  methods.  It  was  found  that  one  method,  called 
"Average  Linkage  Method,"  produced  tighter  clusters  (i.e., 
clusters  with  smaller  within-cluster  variances)  than  the 
other  methods  examined.  Consequently,  we  have  used  this 
method  henceforth  to  cluster  county  rates  in  all  CHES  publica- 
tions. 
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Relative  Status  Of 
Unadjusted    Adjusted 
Rate         Rate 


Diagnosis 


Low 


High  Low  mortality  is  due  to  favorable  age, 
race,  and  sex  factors;  other  mortality 
conditions  are  unfavorable. 


High 


Low 


High  mortality  is  due  to  unfavorable 
age,  race,  and  sex  factors;  other  mor- 
tality conditions  are  favorable. 


High 


High  High  mortality  is  not  due  to  age,  race, 
and  sex  factors;  other  mortality  condi- 
tions are  unfavorable. 


In  using  adjusted  rates,  it  is  important  that  the  user 
understand  the  reason  for  adjustment.  The  following  hypothetical 
example  illustrates.  Here,  A  and  B  stand  for  population  sub- 
groups, e.g.,  whites  and  nonwhites,  males  and  females,  etc. 

COUNTY  STATE 

DEATH  DEATH 

POPULATION   DEATHS   RATE*   POPULATION   DEATHS  RATE* 


Population  A 
Population  B 
Total 


300, 000 

10,000 

310, 000 


1,000   333.3 

10   100.0 

1,010   325.8 


500, 000 

800, 000 

1,300,000 


2,500  500.0 
1,000  125.0 
3,500       269.2 


Deaths  per  100,000  population. 

Compared  to  the  state,  county  subgroups  A  and  B  both  have 
lower  rates,  but  the  county  as  a  whole  (A  and  B  combined)  has  a 
higher  rate.  This  seemingly  paradoxical  situation  results  from 
two  factors:   different  proportions  of   A  and  B  in  the  county  vs. 
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the  state  population  and  wide  differences  between  the  rates  for  A 
vs.  B.  In  this  example,  it  is  true  that  the  county  has  a  higher 
total  rate — BUT  ONLY  BECAUSE  THE  POPULATION  CONTAINS  A  HIGH 
PROPORTION  OF  SUBGROUP  A. 

Certainly,  it  is  important  for  program  planners  to  know  that 
the  county  has  a  high  rate  relative  to  the  state  rate;  this 
information  is  needed  in  determining  manpower  and  facility  needs, 
etc.  But  in  assessing  "risk,"  the  researcher  needs  to  adjust  for 
confounding  factors  such  as  age  or  race.  To  do  this,  one  multi- 
plies each  population-specific  county  rate  by  the  corresponding 
"standard"  population,  sums  these  results,  and  divides  by  the 
total  "standard."  In  the  above  example,  using  the  state  popula- 
tion as  the  standard,  the  computation  is: 

(1,000/300,000  X  500,000)  +  (10/10,000  X  800,000) 
=  0.001897  or 

189.7  per 
1,300,000  100,000  population 

Thus,  as  rates  specific  for  A  and  B  imply,  the  county's  rate 
is  lower  than  the  state's  rate  after  adjustment  for  the  factor 
represented  by  A  and  B. 


CAUTION! 

In  assessing  the  relative  mortality  conditions  of  a  county, 
one  should  be  particularly  aware  of  rates  based  on  small  numbers 
of  deaths  since,  in  such  cases,  random  fluctuation  in  the  rate 
may  render  rate  comparisons  risky.  The  reader  should  read  very 
carefully  the  next  section  entitled  "Flagging  Biased  Rates." 
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FLAGGING  BIASED  RATES 

This  section  discusses  the  problem  of  unstable  mortality 
rates  and  then  describes  a  method  of  flagging  rates  with  a  large 
bias  in  a  given  year.  The  reason  for  flagging  an  unstable  or 
possibly  biased  rate  is  to  provide  the  reader  with  a  criterion 
for  placing  confidence  in  statements,  tables,  maps,  and  other 
interpretative  displays  of  the  mortality  data.  Not  all  calcu- 
lated rates  are  an  accurate  portrayal  of  the  "true"  force  of 
mortality,  and  the  intent  of  this  section  is  to  caution  the 
reader  against  uncritically  using  the  rates  in  this  volume. 
Especially  in  the  maps,  the  reader  should  be  alert  to  unusually 
high  rates  that  may  result  from  very  small  numerators  or  from  the 
type  of  bias  described  below. 

Any  rate  with  a  small  number  of  events  (deaths)  in  the 
numerator  will  be  unstable,  with  possibly  large  random  fluctua- 
tions from  year  to  year  that  do  not  comprise  a  significant  trend. 
Such  a  rate  is  said  to  have  a  large  standard  error.  A  useful 
rule  is  that  any  rate  based  on  fewer  than  20  events  in  the 
numerator  may  have  a  95  percent  confidence  interval  that  is  wider 
than  the  rate  itself  (3).  For  example,  in  an  area  with  20  deaths 
out  of  20,000  population,  the  measured  rate,  stated  as  deaths  per 
100,000  population,  would  be  100.  But  due  to  variability  over 
time  in  rates  based  on  small  numerators,  one  could  say  with  95 
percent  certainty  that  the  underlying  or  "true"  rate  (of  which 
the  sample  rate  of  100  is  the  best  estimate)  is  between  approxi- 
mately 50  and  150  deaths  per  100,000.  The  width  of  the  interval 
(100)  is  relatively  large  because  rates  based  on  small  numerators 
may  differ  considerably  from  the  actual  or  "true"  rate.  Many  of 
the  rates  in  this  volume  have  numerators  smaller  than  20  and  thus 
a  large  standard  error,  and  any  conclusions  about  trends  based  on 
these  rates  should  be  made  very  cautiously,  if  at  all. 

The  age-race-sex-adjusted  rates  in  this  volume,  described  in 
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the  previous  section,  are  likewise  subject  to  random  variability 
over  time,  and  those  rates  involving  a  small  number  of  deaths 
will  be  the  most  unstable.  For  example,  one  death  out  of  an 
estimated  population  of  5  would  produce  a  death  rate  of  20,000 
per  100,000  population.  If  this  rate  were  applied  to  the  appro- 
priate age-race-sex  group  of  the  standard  population,  a  very 
large  number  of  expected  deaths  would  result  and  the  adjusted 
rate  would  be  biased. 

Counties  with  a  small  number  of  persons  in  one  or  more  of 
the  40  age-race-sex  groups  are  most  likely  to  have  adjusted  rates 
with  a  large  standard  error,  and  these  rates  therefore  show 
substantial  random  fluctuation  over  time.  In  this  volume  an 
adjusted  rate  is  flagged  if:  a)  applying  the  age-race-sex-specif- 
ic rates  of  a  county  for  a  given  cause  to  the  standard  population 
results  in  more  than  25  percent  of  the  total  expected  deaths 
being  generated  by  one  cell,  and  b)  the  denominator  of  the  rate 
is  also  less  than  50  (an  average  of  10  per  year) .  These  criteria 
will  catch  only  the  worst  problems.  Only  21  out  of  a  total 
of  1900  county  adjusted  rates  in  this  volume  are  flagged  by  this 
method . 

In  addition  to  putting  asterisks  by  those  1984-88  adjusted 
rates  with  a  large  bias  due  to  an  extremely  high  age-race-sex- 
specific  rate,  the  rates  have  been  recomputed  by  substituting  the 
appropriate  North  Carolina  age-race-sex-cause-specific  rate  in 
the  problem  cell.  Table  C  on  the  next  page  compares  the  flagged 
rates  with  the  rates  where  the  state  rate  has  been  substituted. 
The  reader  who  must  use  one  of  these  flagged  rates  is  advised  to 
use  the  rate  in  this  table  with  the  substitution  instead.  If  the 
latter  rate  is  clearly  out  of  line  with  the  North  Carolina  rate 
in  the  last  column,  the  rate  should  be  treated  as  missing  data. 
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PROCEDURE  FOR  GEOGRAPHIC  CLUSTERING  OF  COUNTIES 

In  all  editions  of  this  report,  county  rates  for  each 
leading  cause  of  mortality  have  been  mapped.  As  described  in  the 
Introduction  of  this  volume,  these  maps  show  counties  grouped 
together  (in  six  groups)  based  on  similar  rates — in  other  words, 
a  numerical  clustering  of  rates.  From  these  maps,  one  might 
imply  "spatial"  clustering  if  counties  with  high  rates  happen  to 
be  contiguous  to  each  other.  However,  under  this  procedure  there 
is  no  way  to  know  whether  this  clustering  is  a  statistically 
significant  geographic  cluster  or  an  artifact  of  the  SAS  cluster- 
ing procedure  (2) . 

In  1980  the  CHES  in  conjunction  with  the  UNO  Department  of 
Biostatistics  developed  a  new  statistical  procedure  for  detecting 
and  characterizing  spatial  clusters.  This  procedure  determines 
whether  apparent  geographic  clustering  of  counties  with  high 
rates  is  statistically  significant.  Only  a  brief  summary  of  the 
mechanics  of  the  procedure  is  presented  in  this  section.  For  a 
detailed  description,  readers  should  consult  the  appropriate 
reference  (4)  or  contact  the  Center  for  Health  and  Environmental 
Statistics. 

Briefly  the  mechanics  of  this  procedure  are  as  follows: 

1.  Counties  are  listed  in  rank  order  of  their  unadjusted  or 
adjusted  rates  (highest  rates  first)  for  each  cause  of 
death. 
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For  each  county  listed,  cumulative  counts  are  obtained  of 
the  number  of  counties  and  the  number  of  adjacencies  in- 
volved between  the  county  and  other  counties  with  higher 
rates.  Two  counties  are  considered  adjacent  if  they  have  a 
common  nonsalt-water  boundary.  For  some  "pairs"  of  counties 
(in  particular,  counties  which  seem  to  touch  only  at  one 
point  on  a  map)  ,  it  was  difficult  to  decide  whether  these 
counties  are  adjacent.  These  "troublesome  pairs  of  coun- 
ties" in  North  Carolina  are  discussed  in  the  paper  refer- 
enced above  as  are  the  decisions  made  with  regard  to  these 
pairs. 

Finally,  a  reference  table  is  used  to  obtain  for  the  cumula- 
tive number  of  high-rate  counties  a  significance  level  based 
on  the  number  of  adjacencies  observed.  While  a  few  adjacen- 
cies might  be  expected  to  occur  randomly,  a  relatively  large 
number  of  adjacencies  will  have  a  low  probability  of  random 
occurrence.  In  this  report,  the  high-rate  counties  are  said 
to  cluster  geographically  if  the  probability  of  such  random 
occurrence  is  .05  or  less;  maps  for  a  given  disease  are 
included  in  the  text  only  if  statistically  significant 
geographic  clusters  were  found  to  exist. 

This  procedure  can  result  in  one  or  more  groups  of  contigu- 
ous high-rate  counties.  For  some  diseases,  no  clusters  of 
this  type  exist.  For  some  others,  one,  two  or  more  clusters 
exist.  In  the  latter  case,  a  disease  may  cluster  with  high 
rates  in  one  part  of  the  state  and  with  other  tiers  or 
levels  of  high  rates  in  other  parts  of  the  state.  In  this 
report  each  map  shows  the  multi-tiers  or  levels  via  differ- 
erent  shading  schemes  to  represent  the  relative  levels  of 
the  high  death  rates. 

This  method  is  a  simple  and  inexpensive  approach  for  recog- 
nizing mortality  patterns  of  varying  intensity  in  geographi- 
cal areas  and  for  testing  for  clusters. 
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GENERAL  MORTALITY  IN 
NORTH  CAROLINA 


GENERAL  MORTALITY  IN  NORTH  CAROLINA 

During  1988  a  total  of  57,630  North  Carolinians  died.  This 
number  represents  an  annual  death  rate  of  8.9  resident  deaths  per 
1,000  population,  three  percent  above  the  rate  of  8.6  for  1987, 
and  is  the  highest  rate  over  the  past  10  years.  The  1987  rate 
for  the  United  States  (the  most  recent  year  for  which  data  are 
available)  was  higher  at  8.7  (1).  The  N.C.  unadjusted  rate  rose 
in  six  of  the  last  10  years.  The  greatest  increases  occurred 
during  the  1984-88  period,  when  the  overall  rate  was  five  percent 
greater  than  in  the  preceding  (1979-83)  five-year  period. 

One  confounding  factor  in  making  comparisons  of  mortality 
rates  is  that  age  structure  of  a  population,  which  has  an  impor- 
tant impact  on  mortality,  may  vary  among  geographic  areas  and 
over  time.  Compared  to  the  nation.  North  Carolina  has  a  younger 
but  more  rapidly  aging  population.  Thus,  adjusting  the  North 
Carolina  and  United  States  mortality  rates  for  age,  a  higher 
mortality  rate  is  obtained  for  N.C.  than  for  the  U.S.  The  1987 
age-adjusted  North  Carolina  rate  (5.7)  was  nearly  six  percent 
higher  than  the  age-adjusted  United  States  rate  (5.4),  illustrat- 
ing that  N.C.'s  lower  unadjusted  rate  (in  comparison  to  the  U.S.) 
is  due  to  its  favorable  age  structure  (i.e.,  more  people  at  the 
young  low-risk  ages) . 

While  the  N.C.  trend  for  unadjusted  rates  indicates  some 
increase  in  mortality,  examination  of  age-adjusted  rates  shows  a 
different  pattern.  From  1979-83  to  1984-88  the  risk  of  death  for 
North  Carolinians  actually  declined  by  five  percent,  from  6.0  to 
5.7  per   1,000  population.    Over  the  longer  span  since   1974-78, 
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the  state's  age-adjusted  rate  declined  by  15  percent. 

Age.  Race,  and  Sex  Groups 

Within  the  general  comparisons  of  mortality  noted  above, 
significant  subgroup  differences  are  concealed,  especially 
between  N.C.  and  the  U.S.  For  example,  while  the  1987  unadjusted 
U.S.  rate  was  higher  than  that  for  North  Carolina,  mortality 
rates  for  infants  and  for  age  groups  1-4,  5-14,  and  45-54  were 
each  more  than  10  percent  greater  than  corresponding  United 
States  rates.  In  fact,  only  two  age  groups  (15-24  and  85  and 
over)  had  rates  lower  than  the  U.S.  rates. 

As  observed  with  age,  general  comparisons  can  mask  varia- 
tions by  race  and  sex.  Looking  at  North  Carolina  deaths  in  the 
1984-88  period,  the  male  rate  (9.5)  exceeded  the  female  rate 
(7.7)  by  23  percent.  For  the  previous  five-year  period  (1979- 
83)  ,  the  male  rate  was  3  4  percent  greater  than  the  female  rate; 
hence  differences  in  mortality  by  sex  have  diminished  over  time. 
Differences  in  unadjusted  death  rates  by  race  were  relatively 
minor  and  have  also  decreased:  the  white  and  nonwhite  rates  were 
each  8.6  during  the  1984-88  period,  while  the  nonwhite  rate 
exceeded  the  white  rate  (8.4  to  8.2)  during  the  1979-83  period. 
(2,  3)  Nonwhites  have  a  younger  age  structure  than  whites  and 
this  accounts  for  their  similar  unadjusted  death  rates. 

These  comparisons  mask  the  exceedingly  high  overall 
mortality  rate  for  nonwhite  males.  Adjusting  the  race-sex-spe- 
cific rates  for  age  using  the  1940  U.S.  population  as  the  stan- 
dard, the  1984-88  adjusted  rate  was  lower  than  the  unadjusted 
rate  for  each  race-sex  group  except  nonwhite  males,  who  had  a 
higher  rate  after  adjustment.  This  finding  implies  that  nonwhite 
males  are  dying  at  younger  ages  than  any  other  race-sex  group,  a 
fact  also  revealed  by  the  age-specific  rates.  With  the  exception 
of  the  85+  age  group  (based  on  1988  data) ,  nonwhite  males  had  the 
highest  age-specific  mortality  rates  of  the  four  race-sex  groups. 
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In  each  of  the  ten-year  age  groups  between  ages  2  5  and  54,  the 
rates  for  nonwhite  males  were  at  least  twice  the  rates  for  white 
males  (the  next  highest  group).  However,  after  age  54,  differ- 
ences between  white  and  nonwhite  males  are  much  smaller,  and  the 
rate  for  nonwhite  males  older  than  84  is  lower  than  that  for 
white  males. 

In  Sections  IV  through  IX,  important  differences  in  risks  of 
mortality  by  age,  race,  and  sex  groups  will  be  described  for  each 
cause. 

Underlying  Causes  of  Death 

A  statistically  complex  study  conducted  by  the  CDC  (4,5) 
shows  that  only  11  states  ranked  worse  than  North  Carolina  on  a 
composite  index  based  on  1986  age-adjusted  mortality  rates  for 
nine  causes*  (i.e.,  stroke,  coronary  heart  disease,  cirrhosis, 
obstructive  pulmonary  disease,  lung  cancer,  breast  cancer, 
colorectal  cancer,  cervical  cancer,  and  diabetes  mellitus) . 
These  causes  accounted  for  52  percent  of  deaths  nationally  and  in 
North  Carolina  during  1986. 

Four  major  causes  of  mortality — heart  disease,  cerebrovascu- 
lar disease,  cancer,  and  cancer  other  than  lung--  have  exhibited 
interesting  patterns  of  change  in  North  Carolina  over  the  past  38 
years.  The  following  figures  depict  cumulative  percent  changes 
in  death  rates  for  these  causes  as  well  as  total  mortality  over 
seven  successive  time  periods  since  1950-59.  Results  are  shown 
for  four  race-sex  groups.   The  first  figure  represents  decedents 


*Groupings  of  ICD  codes  for  these  diseases  differ  from  the 
groupings  used  by  CHES  in  this  volume.  These  nine  diseases  were 
selected  based  on  diversity  in  their  mortality  rates  between  1979 
and  1986. 
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45-64  years  old  at  death.  The  cumulative  percent  increase  in 
lung  cancer  rates  for  each  race-sex  group  is  striking:  it 
exceeds  100  percent  earliest  (by  the  1965-69  period)  for  nonwhite 
men  and  white  women  and  latest  (by  the  1975-79  period)  for 
nonwhite  women.  However,  after  the  1960-64  period,  the  rate  of 
increase  for  nonwhite  women  appears  to  accelerate. 


CUMULATIVE  PERCENT  CHANGE  IN  DEATH  ElATES  —  SELECTED  CAUSES  OF  DEATH 
BY  RACE  AND  SEX,  AGE  45-M,  SINCE  TIME  PERIOD  1950-1959 

NORTH  CAROLINA 


WHIIT  MHN 


WlilTE  WOMtN 


NONWHITE  MEN 


Nt)NWHlTE  WOMEN 


CUMULATIVE 

PERCENT 

CHANGE 


2      3      4      5       6      7 


ToLal  Morulity 


TIME  PERIODS 


— K    Heart  OiseaK 
-^    Cerchrovascular  Dis<:aM- 
Cancer  other  than  Lung 
^     Lung  Cancer 


1950-1959 
1960-1964 
1965-1969 
1970-1974 
1975-1979 
1980-1984 
1985-1988 


For  nonwhite  men,  the  cumulative  percent  change  for  cancer 
other  than  lung  increases  sharply  through  the  1975-79  period, 
after  which  a  modest  decline  appears.  The  pattern  for  white  men 
is  similar,  but  the  cumulative  percent  increase  is  smaller  and 
the  decline  occurs  later.    Cumulative  percent   changes  for  white 
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women  are  relatively  small  with  no  clear  trend,  while  the  cumu- 
lative changes  for  nonwhite  women  show  a  decreasing  trend  over 
most  of  the  time  intervals. 

The  patterns  and  magnitudes  of  changes  for  total  mortality. 
heart  disease.  and  cerebrovascular  disease  are  essentially 
similar  among  the  race-sex  groups:  after  the  1970-74  period,  all 
cumulative  percent  changes  are  negative,  reflecting  decreasing 
mortality  rates.  Total  mortality  for  white  women  declined  the 
least,  while  total  mortality  for  nonwhite  women  showed  the 
greatest  cumulative  percent  decrease.  The  cumulative  percent 
decrease  for  white  men  was  greater  than  for  nonwhite  men. 

The  following  figure  presents  the  same  information  for 
decedents  in  the  65-74  age  group.  While  the  lung  cancer  rate  for 
nonwhite  women  showed  a  slight  decrease  in  the  1975-79  period, 
the  cumulative  percent  increase  still  exceeded  100  percent  by  the 
1980-84  period.  For  the  remaining  causes,  the  pattern  and 
magnitude  of  changes  in  cumulative  percentages  are  similar  to  the 
preceding  figure  with  one  notable  exception:  for  each  race-sex 
group  except  white  women,  the  cumulative  percent  change  for 
cancer  other  than  lung  is  clearly  positive  by  the  1985-88  period. 
Taken  together,  these  figures  show  that  the  rates  for  total 
mortality,  heart  disease,  and  cerebrovascular  disease  have 
decreased  for  each  race-sex  group,  while  lung  cancer  rates  have 
increased.  Cumulative  percent  changes  for  cancer  other  than  lung 
show  clear  increases  for  nonwhites  and  white  males  in  the  65-74 
age  group,  but  only  for  nonwhite  males  in  the  45-64  age  group. 
These  trends  are  especially  noteworthy  because  of  the  relatively 
long  time  periods  involved. 
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CUMULAllVE  PERCENT  CHANGE  IN  DEATH  RATE^  —  SELECTED  CAUSES  OF  DEATH 
BY  RACE  AND  SEX,  AGE  65-74,  SINCE  TIME  PERIOD  1950-1959 

NORTH  CAROLINA 


WHITE  WOMEN 


NONWHITE  MEN 


NONWHITE  WOMEN 


CUMULATIVE 

PERCENT 

CHANGE 


12      3*567 


12       3      4      5       8       7 


2       3       4       5       6       7 


TIME  PERIODS 


X X K K 

e e 6 e 


Total  Mortality 
¥.     Hean  Dueaic 
^     Cerebrova*cular  Di^ea&e 

Cancer  other  than  Lung 

Lung  Cancer 


Time  Period  1 


1950-1959 
1960-1964 
1965-1969 
1970-1974 
1975-1979 
1980-1984 
1985-1988 


GEOGRAPHIC  PATTERNS 

The  1984-88  unadjusted  total  mortality  rates  for  counties 
(Figure  2. A)  ranged  from  4.3  in  Onslow  County  to  12.9  in  Swain 
County,  with  a  state  rate  of  8.9  per  1,000  population.  Figure 
2.  A  shows  several  scattered  groups  of  high-rate  counties,  with 
the  northeast  seemingly  having  the  largest  cluster.  In  some 
cases,  these  high  rates  reflect  unfavorable  mortality  conditions 
other  than  age,  race,  and  sex,  since  among  the  33  counties  in  the 
two  highest  rate  levels  (Figure  2. A),  16  were  in  the  top  three 
levels  after  adjustment  for  age,  race,  and  sex  (Figure  2.B).  In 
addition,   Figure  2.B  shows  a  large  band  of  contiguous,  high-rate 
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counties  extending  from  Virginia  to  South  Carolina  in  the  eastern 
third  of  North  Carolina. 


Based  on  procedures  described  in  Section  II  of  this  volume, 
the  clustering  of  13  northeastern  counties  with  high  unadjusted 
death  rates  was  found  to  be  statistically  significant  (see  map 
below) .  In  fact,  eight  of  the  ten  highest-rate  counties  are  in 
the  northeastern  cluster.  A  smaller  cluster  of  seven  counties 
appears  in  the  southwest.  Together,  these  clusters  include  2  0  of 
the  25  counties  with  the  highest  mortality  rates  in  the  1984-88 
period. 

GENERAL  MORTALITY 


MORTALITY  RATES  PER  100,000  POPULATION 

■  11.1310  12.87  (P<-05) 

■  10.32  to  10.97  (p<-.05) 
D    4.30  to  10.32 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


The  cluster  of  high  adjusted  rates  forming  a  north-south 
band  of  19  eastern  counties  was  also  found  to  be  statistically 
significant  (see  next  map) .  Unlike  the  unadjusted  rates,  only  a 
single  two-county  adjacency  appears  in  the  west.  Thus,  eastern 
North  Carolina  is  experiencing  high  levels  of  mortality  that 
cannot  be  explained  on  the  basis  of  age,  race,  and  sex  factors. 
In  this  case,  high  mortality  may  be  due  to  socioeconomic  and 
health  resource  factors,  or  to  some  other  set  of  local  conditions 
that  invite  intervention.  A  similar  north-south  cluster  appeared 
in  the  1981  version  of  this  volume  (6)  ;  hence  this  grouping  of 
counties  with  high  rates   of  total  mortality  persists. 
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The  cause-specific  data  in  the  sections  to  follow  will  aid 
counties  in  identifying  their  particular  kinds  of  mortality 
proneness. 

GENERAL  MORTALITY 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 

■  9.44  to  10.93  (P<-05) 

■  9.35  to  9.42  (fX-05) 
H  9.28  to  9.35  (P<-01) 
D  7.07  to  9.20 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-19B8 
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riSA 
HSA  III 

HSA 
HSA 
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II  PIcD^UNT 

S.  PIbDIUNT 
IV  CAPITAL 
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NOMbER 

oe^TH 

NUMBER 

DEATH 

AOJUSTEO 

UF  DEATHS 

RATt* 

Of-    DEATHS 

RATE* 

DEATH  RATE^ 

198fa 

1988 

19d'f-86 

igs^f-ae 

I9ti't-Bd 

57630 

3.88 

271583 

8.58 

6.58 

202«b 
l<it31 
12197 
1271b 

10b93 

9593 
7532 

8630 
ICtSo 


9.12 

9'»9'»0 

6.76 

S.-tl 

9.11 

59186 

8.87 

8. its 

7.95 

5726't 

7.71 

8.71 

9.29 

60193 

8.97 

9.06 

9.75 

50092 

9.29 

8.32 

8.9^ 

51180 

8.69 

8.V5 

8.50 

*'td48 

6.23 

8.'t7 

7.76 

35808 

7.73 

8.32 

8.86 

'►0202 

8.41 

9.13 

9.31 

't9'»53 

8.97 

9.09 

COUNTIES 


1  Alamance 

2  alexander 

3  ALLcCHANY 
k    ANSON 

5  ASHE 

6  AVERY 

7  bEAUFORT 

8  BERT  It 

9  oLAJEN 

10  BRUNSWICK 

11  BUNCOMBE 

12  BOR<,E 

13  CABARRUS 

14  CALOWELL 

15  CAMDEN 

16  CARTERET 

17  CASrttLL 

18  CATAWBA 

19  CHATHAM 

20  CHEROKEE 

21  CHOWAN 
ZZ    CLAY 

23  CLtVELAND 

24  COLUMBUS 

25  CRAVEN 

26  COMjERLAND 

27  CURRITUCK 
23  OARc 

29  DAVIDSON 
JO  UAVIh 

31  DUPLIN 

32  DURHAM 

33  EDGECOMBE 

34  FORSYTH 

35  FRAMKLIN 

36  GASTON 

37  GATES 

38  GRAHAM 

39  GRANVILLE 

40  GREENE 

41  GUILFORD 


1057 

9.98 

4904 

9. '.7 

8.24 

204 

7.40 

951 

7.06 

7.82 

97 

9.87 

51o 

10.56 

6.12 

308 

11.73 

1362 

10.38 

8.56 

253 

10.77 

1163 

9.96 

8.81 

156 

10.22 

651 

8.63 

10.93 

510 

12.01 

2356 

11.13 

9.76 

249 

11.83 

1229 

11.59 

9.56 

350 

11.31 

1523 

9.86 

9.39 

421 

8.26 

1964 

8.27 

3.  19 

184b 

10.65 

87  64 

10.32 

8.49 

689 

8.91 

3077 

8.09 

3.61 

902 

9.'.0 

4256 

9.10 

8.56 

621 

8.69 

2818 

8.01 

8.78 

62 

10.23 

289 

9.78 

8.90 

484 

9.48 

2233 

9.06 

8.92 

185 

6.33 

927 

8.33 

7.99 

953 

8.  12 

4636 

8.12 

8.59 

361 

9.82 

1646 

9.17 

8.11 

203 

9.81 

1006 

9.79 

7.31 

153 

11.17 

799 

11.97 

9.02 

71 

9.76 

368 

10.29 

7.61 

844 

9.63 

3976 

9.24 

8.81 

576 

10.95 

2644 

10.10 

9.54 

597 

7.31 

2733 

6.84 

8.61 

1562 

6.13 

7437 

5.83 

9.99 

153 

10.93 

666 

9.97 

9,99 

171 

7.96 

761 

8.12 

7.83 

963 

7.74 

4968 

8.02 

6.44 

250 

8.97 

1152 

8.54 

9.12 

46b 

11.13 

2198 

10.56 

9.35 

1480 

8.63 

7109 

8.59 

6.49 

630 

10.51 

2879 

9.77 

9.12 

2402 

9.01 

11376 

8.71 

8.38 

351 

9.90 

1623 

9.59 

7.92 

1640 

9.41 

7677 

8.93 

9.33 

116 

12.05 

5  44 

11.41 

8.  87 

72 

10.26 

353 

9.89 

9.35 

376 

9.64 

1849 

9.85 

8.77 

132 

8.05 

686 

8.32 

8.66 

2976 

8.83 

14214 

6.60 

8.41 

SEE  SECTIJN  II  ;  RATiiS  BASED  OiJ  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MOKTALITy  STATISTICS  FOK  I9a8.  l^^OKTH  CAROLINA  RESIDENTS 
T3TAL  UEATHSCt-ER  1000  POPULATIO-^)  CONT'D. 


NUM8tR 

DEATH 

NUMbER 

DEATH 

ADJUSTED 

COUNTIES 

Of-    DtATHS 

RATE^:-- 

OF    DEATHS 

RATE* 

DEATH    RATE 

(CONT'D) 

1988 

1968 

l9e<t-ao 

1984-88 

1984-88 

'»2 

HALIFAX 

635 

11.17 

30't5 

10.81 

8.73 

t3 

HARNETT 

bf^O 

9.65 

2909 

9.07 

9.75 

't't 

HAVwOOD 

53* 

11.06 

2528 

10.51 

8.50 

'ib 

HENDEkSUN 

S'fO 

12.12 

3636 

10.86 

7.79 

'»6 

HEkTEDRO 

257 

10.85 

1295 

10.85 

8.40 

"t? 

HOKt 

172 

7.17 

750 

6.46 

7.98 

<td 

HYDE 

59 

10.39 

328 

11.21 

9.28 

^9 

IREDELL 

860 

9.38 

4016 

9.05 

8.46 

^0 

JACKSON 

218 

8.05 

1081 

8.03 

7.81 

bi 

JOH'^JSTON 

781 

9.68 

3656 

9.37 

9.30 

52 

Junes 

97 

9.85 

478 

9.6V 

8.26 

53 

Lfct 

360 

8.58 

1818 

8.89 

9.13 

b'f 

LENOIR 

616 

10.2'f 

3037 

10.05 

9.41 

55 

LINCOLN 

380 

7.82 

1817 

7.82 

8.51 

5b 

MCDOhtLL 

398 

10.95 

lo80 

9.26 

8.65 

57 

MALON 

270 

11.53 

1257 

10.87 

8.82 

58 

MAOiSDN 

198 

11.^9 

895 

10.37 

8.69 

59 

MARTIN 

293 

11.09 

1410 

10.63 

9.44 

60 

MECKLENSUKij 

356<f 

T.'tS 

16573 

7.30 

8.16 

bl 

MITCHELL 

16'r 

11.15 

794 

ID. 92 

7.11 

b2 

MUNTGDMERY 

Z'ffc 

10.26 

U37 

9.49 

8.47 

63 

MOORE 

ni 

11.98 

3093 

10.96 

8.  5b 

bM 

NASH 

b&l* 

9.'>0 

3415 

9.56 

9.39 

65 

NEW    HANOVER 

1021 

B.69 

4938 

8.65 

9.07 

6f) 

NORTHAMPTON 

273 

12.3't 

1296 

11.56 

9.03 

67 

GNSLOh 

530 

<*.Z2 

2661 

4.30 

8.43 

oH 

ORANGE 

507 

5.72 

2462 

5.82 

7.54 

69 

PAMLICO 

117 

10.65 

558 

10.22 

8.2b 

70 

PASjUDTANK. 

321 

10. '»6 

1440 

9.60 

8.54 

71 

PENDER 

262 

9.67 

1194 

9.40 

8.35 

72 

PERjUIMANS 

l<r7 

13.32 

5  69 

10.83 

7.80 

73 

PERSON 

299 

9.51 

1398 

9.11 

8.20 

7% 

PITT 

812 

7.96 

3969 

8.06 

9.37 

75 

POLK 

196 

13.31 

927 

12.74 

7.98 

76 

RANiDOLPH 

8<»6 

8.23 

3813 

7.68 

8.32 

77 

RICHMOND 

-♦79 

IC^f-t 

2310 

10.11 

9.18 

78 

ROBESON 

lOOS 

9.33 

476b 

8.94 

9.31 

79 

RQCMNGHAM 

8<r8 

9.80 

4153 

9.69 

9.14 

80 

ROWAN 

IJ99 

10.31 

5278 

10.13 

8.37 

til 

RUTHERFORD 

59'» 

10.27 

2874 

10.05 

8.36 

82 

SAMPSON 

5*9 

10.78 

2606 

10.31 

9.20 

83 

SCOTLAND 

323 

9.30 

1567 

9.21 

10.30 

i'i 

STANLY 

529 

10.36 

2392 

9.50 

8.65 

85 

STOKES 

289 

7.92 

1399 

7.82 

8.52 

86 

SORRY 

652 

10.49 

2975 

9.70 

8.65 

87 

SWAIN 

158 

15.02 

685 

12.87 

10.03 

8b 

TRANSYLVANIA 

237 

9.0<t 

1103 

6.59 

7.66 

69 

TYRRELL 

'»9 

11.96 

2  36 

11.48 

9.82 

90 

UNION 

6I9 

7.36 

2837 

7.06 

8.33 

'/I 

VANCE 

't'»0 

11.20 

2082 

10.76 

9.H2 

9  2 

WAKE 

2358 

6.06 

lllU 

6.10 

8.02 

9  J 

WARREN 

219 

13.  17 

1054 

12.7b 

9.18 

Vf 

wASmINgTON 

155 

10.58 

694 

9.53 

9.5  9 

V5 

wAT  AUvjA 

Z>ii. 

6.97 

1095 

6.38 

7.0b 

9  6 

»AYN  t 

966 

9.78 

4437 

9.03 

9.92 

9  7 

WILKES 

505 

8.22 

2570 

6.43 

8.67 

9  8 

WILSON 

699 

10.65 

3210 

9.89 

9.8b 

99 

YADKIN 

278 

9.16 

1399 

9.42 

7.95 

100 

VANCEY 

125 

7.80 

688 

8.72 

7.47 

-  SEE  SECTION  11;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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GENERAL  MORTALITY 


MORTALITY  RATES  PER  100,000  POPULATION 


n 


12.75  to  12.87 
10.05  to  11.97 
8.55  to  9.97 
7.69  to  8.44 
5.82  to  7.30 
4.30  to  4.30 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  2.A 


GENERAL  MORTALITY 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


10.93  to  10.93 
9.75  to  10.30 
9.02  to  9.59 
8.33  to  8.92 
7.80  to  8.26 
7.07  to  7.67 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  2.B 
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IV.  MAJOR  CARDIOVASCULAR 
DISEASE  MORTALITY 


HEART  DISEASE 


Nearly  34  percent  of  deaths  among  North  Carolina  residents 
in  1988  resulted  from  heart  disease,  which  has  been  the  leading 
cause  of  death  for  the  state  and  the  nation  for  more  than  50 
years  (1).  Heart  disease  ranks  second  behind  cancer  in  potential 
years  of  life  lost  by  all  North  Carolinians.  It  ranks  first 
among  nonwhite  females. 

Diseases  of  the  heart  accounted  for  19,421  North  Carolina 
deaths  in  1988,  a  rate  of  299.4  per  100,000  population.  While 
the  1987  rate  for  the  United  States  was  higher  at  312.4,  North 
Carolina's  1987  age-adjusted  rate  was  6.2  percent  higher  than  the 
nation's  (2).  In  1986,  N.C.'s  age-adjusted  coronary  heart 
disease  death  rate  was  the  tenth  highest  among  the  50  states  (3). 

The  risk  of  death  from  heart  disease  has  declined  in  North 
Carolina,  with  the  1984-88  age-adjusted  rate  representing  an  11 
percent  decrease  since  1979-83.  The  largest  decrease  was  among 
white  males  for  whom  the  1984-88  age-adjusted  rate  was  down  about 
15  percent.  Age-adjusted  rates  for  the  other  race-sex  groups 
also  declined,  for  white  females  by  9  percent  and  for  each  of 
nonwhite  males  and  females  by  4  percent. 


RISK  FACTORS 

A  number  of  alterable  risk  factors  for  heart  disease  exist. 
Among   these   are  smoking,   hypertension,   elevated   cholesterol, 
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obesity,  and  sedentary  lifestyle  (3)  .  Cigarette  smoking  is  the 
single  factor  responsible  for  the  most  preventable  deaths  in  our 
society,  the  largest  numbers  of  those  excess  deaths  being  due  to 
coronary  heart  disease,  lung  cancer,  and  chronic  obstructive  lung 
disease  (4)  . 

The  smoking  behavior  of  the  U.S.  population  has  changed 
dramatically,  from  52  percent  of  men  and  34  percent  of  women  in 
1965  to  33  percent  of  men  and  28  percent  of  women  in  1985,  In 
1985,  however,  the  North  Carolina  age-adjusted  percentage  of 
current  smokers  among  men  ranked  in  the  top  quartile  among  the  50 
states.  North  Carolina  women  did  better,  ranking  in  the  second 
lowest  quartile.  (4) 

North  Carolina's  decrease  in  heart  disease  death  rates  is 
consistent  with  a  decline  nationwide.  Possible  reasons  for  the 
decline  include  smoking  cessation,  increased  control  of  hyper- 
tension, dietary  changes,  reduced  serum  cholesterol  levels,  and 
improvements  in  medical  care  (4).  In  recent  years,  the  ability 
of  aspirin  to  prevent  the  occurrence  or  recurrence  of  vaso-oc- 
clusion  has  been  studied  extensively.  Taken  together,  the 
results  of  these  studies  are  highly  suggestive  of  a  beneficial 
effect  of  aspirin.  (5) 


GEOGRAPHIC  PATTERNS 

Unadjusted  and  age-race-sex-adjusted  heart  disease  death 
rates  for  1984-88  are  depicted  in  Figures  3.  A  and  3.B  respec- 
tively. After  adjustment,  a  number  of  contiguous  high-rate 
counties  are  found  to  exist,  almost  exclusively  in  the  east. 

Based  on  the  procedures  described  in  Section  II  of  this 
report,  the  following  map  reveals  that,  of  the  25  counties  with 
the   highest  unadjusted   death  rates,   statistically   significant 
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geographic  clusters  exist  in  the  east-northeast  and 
west-southwest . 


the 


DISEASES  OF  THE  HEART 


MORTALITY  RATES  PER  100,000  POPULATION 

■  391.55  to  533.67    (p<-.01) 

■  385.69  to  390.73  (fX-01) 
M  381.00  to  383.02  (P<--01) 
D  116.71  to  380.37 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  ■  1988 


After  adjustment  for  age,  race,  and  sex,  clusters  of  high- 
rate  counties  are  no  longer  statistically  significant.  The 
interpretation  here  is  that  no  significant  clusters  of  counties 
are  experiencing  higher  levels  of  heart  disease  mortality  than 
can  be  explained  on  the  basis  of  age,  race,  and  sex.  This  is  in 
sharp  contrast  to  a  significant  spatial  grouping  of  15  counties 
observed  in  1979-81  (6)  . 
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T  A  B  L  E  -  3 
MORTALITY   STATISTICS   FDR   1988 
NORTH   CAROLINA   RESIDENTS 
DISEASES   OF   THE   HEART 


ceOiiRAPHICAL 

AREA 

NORTH  CAROLINA 

REGIONS 

OHR  I  WESTERN 

OHR  II  N.  CENTRAL 

OHR  III  S.  CENTRAL 

DHR  IV  EASTERN 


NUMOER 
OF  DEATHS 
1968 

19t2  1 


HSA    I  WESTERN 

HSA   II  PIEDMONT 

HSA  III  S.  PIEDMONT 

HSA   IV  CAPITAL 

HSA    V  CARDINAL 

HSA   VI  EASTERN 

COUNTIES 

1 

ALAMANCE 

Z 

ALEXANDER 

3 

ALLEbHANY 

'i 

ANSON 

b 

ASHE 

b 

AVERY 

7 

6EAUF0RT 

8 

BERTIE 

9 

BLADEN 

10 

BRUNSWICK 

11 

BUNCOMBE 

12 

BURKE 

13 

CABARRUS 

l-t 

CALDwELL 

15 

CAMDEN 

lb 

CARTERET 

17 

CASWELL 

18 

CATAwBA 

19 

CHATHAM 

20 

CHEROKEE 

21 

CHOwAN 

22 

CLAY 

23 

CLEVELAND 

2'> 

COLUMBUS 

25 

CRAVEN 

26 

CUMBERLAND 

27 

CURRITUCK 

26 

DARE 

29 

DAVIDSON 

30 

OAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

EOCECOMBE 

ih 

FORSYTH 

35 

FRANKLIN 

36 

i,ASTON 

37 

GATES 

38 

GRAHAM 

39 

GRANVILLE 

VO 

GREENE 

fl 

GUILFORD 

DEATH 

RATE* 

1988 

299.36 


NUMBER  DEATH 
OF  DEATHS  RATE- 
198't-66       19a'f-8a 


96235 


30'f.l't 


ADJUSTED 

DEATH    RATE* 

1904-88 


bga^t 

31'f.09 

34481 

316.19 

298.06 

'^206 

308.51 

21075 

315.95 

297.75 

'^010 

261.61 

19573 

263.57 

307.39 

<t221 

308.60 

2  1106 

314.62 

324.75 

3732 

340.62 

18544 

343.93 

293. 51 

3581 

298.02 

18111 

307.78 

295.51 

3252 

288.31 

15937 

292.71 

300.20 

2'»90 

256.82 

12257 

264.69 

291.08 

2885 

296.49 

13996 

292.91 

327.36 

3't81 

310.87 

17390 

315.51 

328.25 

359 

338.98 

1751 

336.32 

266.63 

86 

312.01 

378 

280.87 

304.87 

26 

264.79 

167 

341.82 

256.12 

113 

430.65 

540 

411.76 

327.24 

93 

395.94 

456 

390.69 

259.93 

60 

393.33 

262 

347.57 

446.96 

165 

388.85 

869 

410.65 

361.73 

86 

418.29 

440 

415.08 

357.72 

115 

371.78 

5  50 

356.69 

353.03 

151 

296.33 

698 

293.92 

293.84 

562 

324.48 

2967 

349.42 

274.73 

228 

294.91 

1209 

317.99 

336.50 

323 

336.66 

1502 

321.36 

293.72 

206 

238.31 

1030 

292.99 

316.04 

19 

313.68 

94 

318.24 

279.43 

159 

311.53 

837 

339.78 

3  26.93 

65 

292.38 

324 

291.32 

268.06 

331 

282.06 

1753 

307.22 

318.05 

127 

345.70 

598 

333.27 

291.70 

78 

368.16 

400 

389.64 

249.71 

45 

328.53 

253 

379.14 

282.37 

27 

371.18 

140 

391.55 

291.26 

316 

362.73 

15  59 

362.34 

339.09 

189 

359.57 

995 

380.37 

358.36 

206 

252.48 

915 

229.11 

304.08 

521 

204.62 

2446 

191.94 

376.47 

45 

321.72 

237 

353.68 

357.72 

49 

228.33 

245 

261.60 

250.92 

340 

273.54 

1799 

296.60 

307.52 

80 

287.29 

417 

309,41 

323.72 

164 

393.72 

795 

382.11 

340.67 

447 

260.66 

2287 

276.49 

279.07 

188 

313.92 

955 

324.17 

319.13 

778 

292.09 

3941 

302.08 

288.40 

121 

341.37 

627 

370.73 

303.74 

606 

347.88 

3031 

352.68 

367.63 

44 

449.43 

184 

386.19 

289.41 

28 

399.03 

13d 

386.93 

396.55 

141 

361.77 

674 

359.11 

327.19 

44 

268.52 

256 

310.57 

350.67 

915 

271.64 

4791 

290.11 

282.42 

*  St£  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERES  .-lAY  BE  UNRELIABLE. 


MORTALITY  STATISTICS  FOR  1988.  NORTH  CAROLINA  RESIDENTS 
DISEASES  OF  THE  HEART  CONT'D. 


COUNTIES 
(CONT'D) 

hZ  HALIFAX 

ifi  HARi\ETT 

^'t  HAYwOOD 

^b  HENDERSON 

hb  HERTFORD 

VT  hOKE 

-ta  HYDE 

«t9  IREUcLL 

50  JACKSON 

b\  JOHNSTON 

52  JONES 

53  LEE 

S-t  LENOIR 

55  LINCOLN 

56  MCDOWELL 

57  MACON 
56  MADISON 

59  MARTIN 

60  MtCKLENbURl. 

61  MITCHELL 

62  MONTGOMERY 

63  MOORE 
b^  NASH 

65  NEW  HANOVER 

66  NORTHAMPTON 

67  UNSLUn 

68  ORANbE 

69  PAMLICO 

70  PASjUOTANK 

71  PENDER 

72  PERJUIMANS 

73  PERSON 
Ih  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  ROBESON 

79  ROCKINGHAM 

80  ROWAN 

81  RUTHERFORD 
&Z  SAMPSON 

83  SCOTLAND 

a't  STANLY, 

85  STOKES 

86  SURRY 

87  SWAIN 

88  TRANSYL\/ANIA 
39  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 

9^  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  wILKES 

98  WILSON 

99  YADKIN 
100  YANCEY 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF  DEATHS 

RATE* 

OF  DEATHS 

RATE* 

DEATH  RATE' 

1988 

1988 

1984-88 

1934-88 

1984-38 

217 

381.77 

1137 

403.98 

335.80 

201 

303.23 

10  30 

321.41 

350.06 

1B5 

363.26 

988 

411.05 

325.72 

296 

430.27 

1296 

387.19 

252.05 

89 

376.01 

468 

392.44 

307.12 

54 

225.25 

260 

224.82 

294. 19 

19 

334.68 

115 

393.22 

320.90 

311 

339.54 

1457 

326.28 

301.47 

69 

255.08 

406 

301.93 

284.54 

263 

350.83 

1440 

369.11 

365.99 

32 

324.97 

153 

310.31 

269.50 

125 

298.05 

679 

332.31 

3t2. 48 

240 

398.05 

1145 

378.99 

360.00 

150 

306.71 

670 

288.69 

310.76 

137 

376.97 

638 

351.70 

306.76 

87 

371.73 

457 

395.53 

279.53 

70 

406.22 

312 

361.81 

251.25 

96 

363.40 

505 

380.99 

356.36 

1099 

230.86 

5440 

239.73 

274.74 

61 

414.99 

2  66 

365.90 

210.17 

84 

347.52 

401 

334.88 

293.15 

244 

411.34 

1080 

383.01 

286.01 

240 

329.94 

1237 

346.30 

343.90 

326 

277.64 

1638 

286.96 

302.66 

86 

388.99 

447 

398.95 

324.76 

131 

104.37 

722 

116.71 

264.49 

157 

177.43 

740 

175.10 

232.96 

40 

364.29 

189 

346.24 

269.09 

124 

404.23 

586 

390.73 

344.64 

74 

273.24 

385 

303.37 

267.52 

39 

353.48 

187 

356.13 

247.96 

116 

369.16 

531 

346.26 

307.63 

236 

231.35 

1351 

275.18 

336.  18 

77 

523.02 

327 

449.71 

262.35 

292 

284.17 

1388 

279.80 

292.73 

173 

377.23 

799 

349.87 

315.37 

333 

308.28 

1656 

310.69 

334.02 

310 

358.45 

1538 

359.14 

335.01 

369 

346.42 

1865 

358.19 

287.02 

236 

408.23 

1102 

385.66 

305.91 

198 

389.05 

9  5t 

377.69 

337.25 

109 

314.10 

564 

331.68 

386.06 

176 

344.79 

894 

355.12 

305.01 

119 

326.14 

541 

302.73 

339.33 

226 

363.87 

1107 

360.99 

300.22 

65 

617.98 

284 

533.67 

377.41 

78 

297.84 

372 

289.90 

244.83 

17 

415.14 

97 

471.85 

385.41 

218 

259.50 

1078 

269.28 

320.34 

175 

445.61 

7  74 

400.17 

353. 16 

726 

186.87 

3549 

194.88 

266.92 

72 

433.08 

358 

434.26 

321.71 

60 

409.36 

239 

328.46 

335.86 

90 

259.57 

422 

245.88 

278.12 

367 

372.11 

1655 

336.91 

385.41 

195 

317.45 

985 

323.38 

325.08 

232 

353.75 

1077 

332.03 

337.32 

97 

319.89 

514 

346.09 

284.15 

43 

268.56 

230 

291.62 

229.91 

*  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENT.  HEALTH  AND  NATURAL  RESOURCES 


4-7 


DISEASES  OF  THE  HEART 


MORTALITY  RATES  PER  100,000  POPULATION 


H 
D 
D 


533.67  to  533.67 
434.26  to471. 86 
317.99  to415.08 
261.60  to310. 69 
175.11  to  245.89 
116.71  to  116.71 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  3.A 


DISEASES  OF  THE  HEART 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 

■  446.96  to  446.96 

■  350.06  to  396.55 
M  315.38  to  344.64 
El  274.73  to  31  0.77 
D  244.84  to  269.50 

D    210.17  to  232.97  FIGURE  3.B 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 
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CEREBROVASCULAR  DISEASE 


Cerebrovascular  disease,  or  stroke,  claimed  the  lives  of 
4,780  North  Carolinians  during  1988.  It  was  the  third  leading 
cause  of  death  in  North  Carolina  with  an  overall  rate  of  73.7 
deaths  per  100,000  population.  The  North  Carolina  unadjusted 
rate  was  15  percent  higher  than  the  1987  U.S.  rate,  and  the 
state's  1987  age-adjusted  rate  was  24  percent  higher  than  the 
nation's  (2).  In  1986,  North  Carolina's  age-adjusted  stroke 
death  rate  was  the  third  highest  in  the  nation,  exceeded  only  by 
rates  for  South  Carolina  and  Georgia  (7) . 

The  state's  age-adjusted  cerebrovascular  mortality  rate 
dropped  a  dramatic  19  percent  between  1979-83  and  1984-88.  By 
race  and  sex,  the  reductions  ranged  from  14  percent  for  nonwhite 
females  to  21  percent  for  white  males.  The  age-adjusted  rates 
for  nonwhite  males  and  females  remain  considerably  higher  than 
those  for  whites. 


RISK  FACTORS 

The  risk  factors  associated  with  cerebrovascular  disease  are 
essentially  the  same  as  those  for  heart  disease:  hypertension, 
diabetes,  cardiac  impairment,  elevated  blood  lipids,  obesity,  and 
cigarette  smoking.  The  large  racial  differential  is  at  least 
partially  explained  by  the  higher  prevalence  of  hypertension  and 
diabetes  among  the  black  population.  (4) 
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In  addition  to  lifestyle  changes,  other  factors  possibly 
associated  with  reduced  cerebrovascular  and  other  cardiovascular 
mortality  are  improved  patient  and  physician  education  and 
increased  availability  of  medical  services  including  rescue 
squads,  coronary  care  units,  and  physician  supply  (8)  . 
Improvements  in  hypertension  detection  and  control  have  probably 
contributed  to  the  observed  declines  (4)  .  There  is  convincing 
evidence  from  several  studies  for  the  efficacy  of  aspirin  in  the 
prevention  of  stroke  (5) . 

GEOGRAPHIC  PATTERNS 

Figure  4. A  shows  a  scattering  of  counties  with  relatively 
high  unadjusted  rates  and  several  pockets  of  high-rate  counties, 
primarily  in  the  east.  After  adjusting  for  age,  race,  and  sex 
(Figure  4.B),  even  more  counties  appear  in  the  high-rate  groups, 
and  nearly  all  are  contiguous  to  other  high-rate  counties. 

Based  on  procedures  described  in  Section  II,  the  eastern 
pockets  of  high  unadjusted  county  rates  were  found  to  cluster 
significantly  (see  first  map  on  next  page) .  Spatial  clustering 
continues  to  prevail  in  the  east  after  adjusting  for  age,  race, 
and  sex  (see  second  map  on  next  page)  .  Thus,  it  is  clear  that 
some  eastern  North  Carolina  counties  are  experiencing  inordi- 
nately high  cerebrovascular  mortality  that  cannot  be  explained  by 
age,  race,  and  sex  factors.  Both  the  unadjusted  and  adjusted 
cerebrovascular  death  rates  of  1979-81  exhibited  similar  clus- 
tering properties  (6) . 
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CEREBROVASCULAR  DISEASE 


MORTALITY  RATES  PER  100,000  POPULATION 

■     111.32  to  136.37  (p<-.05) 

100.71  to  109.52  (p<-.01) 

El    96.34  to  100.50  (p<-.01) 
D    28.77  to  96.20 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


CEREBROVASCULAR  DISEASE 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 

■    84.57  to  105.88  (p<-.05) 
D    33.47  to  84.37 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 
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T    A    B    L    E    -    ^ 
MORTALITY       STATISTICS       FOR       1936 

NORTH       CAROLINA       RESIDENTS 
CEREBROVASCULAR 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF  DEATHS 

RATE* 

OF  DEATHS 

RATE- 

DEATH  KATE* 

1986 

1988 

198'f-8a 

198^-88 

198'»-88 

GEOGRAPHICAL 
AREA 

NORTH    CAROLINA  <t780  73.68  22931  72.47 


DHR    I  WESTERN 

1623 

7  2.99 

7763 

71.63 

68.97 

DHR   II  N. 

CENTRAL 

1034 

75.84 

5045 

75.63 

71.13 

DHR  III  S. 

CENTRAL 

962 

62.76 

4706 

63.37 

73.34 

DHR   IV  EASTERN 

1161 

84.88 

5tl7 

80.74 

dO.94 

HSA    I  WESTERN 

860 

78.49 

3986 

73.92 

65.92 

HSA   II  PIEDMONT 

900 

7  4.90 

4367 

74.21 

71.34 

HSA  III  S. 

PIEDMONT 

763 

67.64 

3777 

69.37 

72.33 

HSA   IV  CAPITAL 

577 

59.51 

2796 

60.38 

65.13 

HSA    V  CARDINAL 

754 

77.49 

3611 

75.57 

84.06 

HSA   VI  EASTERN 

926 

82,69 

4394 

79.72 

79.47 

COUNTIES 

1  ALAMANCE 

67 

63.26 

376 

72.65 

62.48 

2  ALEXANDER 

13 

47.16 

57 

42.35 

42.51 

3  ALLEGHANY 

12 

122.21 

47 

96.20 

69.52 

t*    ANSON 

30 

114.33 

110 

83.87 

6  5.  60 

5  ASHE 

zz 

93.66 

82 

70.25 

58.94 

b    AVERY 

10 

65.55 

35 

46.43 

36.97 

7  BEAUFORT 

40 

94.26 

218 

103.01 

89.04 

6  BERTIE 

25 

118.83 

118 

111.31 

89.31 

9  BLADEN 

26 

84.05 

130 

84.35 

77.23 

10  BRUNSWICK 

29 

56.91 

132 

55.58 

57.81 

11  ttUNCOMBE 

170 

98.15 

818 

96.33 

76.44 

12  BURKE 

49 

63.38 

203 

53.39 

56.38 

13  CABARRUS 

72 

75.04 

360 

77.02 

74.10 

14  CALDWELL 

49 

68.57 

195 

55.47 

59.82 

15  CAMJEN 

5 

82.54 

21 

71.09 

64.  11 

16  CARTERET 

37 

72.49 

151 

61.30 

66.40 

17  CASWELL 

15 

67.58 

83 

74.63 

71.28 

18  CATAWBA 

61 

51.98 

346 

60.63 

66.26 

19  CHATHAM 

35 

95.27 

133 

74.12 

62.74 

20  CHEi^OKEE 

lb 

75.52 

82 

79.87 

57.99 

2  1  ChOwAN 

12 

87.62 

91 

136.37 

92.42 

ZZ    CLAY 

9 

123.72 

25 

69.92 

43.59 

23  CLEVELAND 

59 

67.72 

288 

66.93 

64.71 

24  COLUMBUS 

76 

144.59 

255 

97.48 

94.57 

25  CRAVEN 

52 

63.73 

223 

55.83 

74.58 

26  CUMBERLAND 

97 

38.09 

573 

44.96 

92.94 

27  CURRITUCK 

12 

85.79 

47 

70.18 

71.45 

28  DARE 

19 

88.53 

53 

56.59 

55.56 

29  DAVIDSON 

64 

51.48 

359 

59.18 

65.60 

30  DAVIE 

16 

64.64 

86 

63.81 

73.61 

31  DUPLIN 

48 

115.23 

209 

100.45 

84.57 

32  DURHAM 

124 

72.31 

516 

62.38 

58.91 

33  EDGECOMBE 

70 

116.88 

310 

105.22 

9  5.75 

34  FORSYTH 

215 

80.71 

915 

70.13 

65.64 

35  FRANKLIN 

38 

107.20 

142 

83.96 

66.72 

36  GASTON 

136 

78.07 

659 

76.68 

80.18 

37  GATES 

9 

91.93 

29 

60.86 

45.53 

38  GRAHAM 

5 

71.25 

18 

50.46 

33.47 

39  GRANVILLE 

33 

84.66 

164 

87.38 

72.71 

40  GREENE 

7 

42.71 

58 

70.36 

68.96 

41  GUILFORD 

272 

80.75 

1313 

79.50 

75.56 

'*    SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MORTALITY  STATISTICS  FOR  1983.  NORTH  CAROLINA  RESIDENTS 
CEREBkOVASCULAR  CJNT'U. 

COUNTIES 
(CONT'D) 

•*2  HALIFAX 
^3  HARNETT 
hk  HAYWOOD 
^tS  HENDERSON 

46  HERTFORD 

47  HOKE 
4b  HYDE 

49  IREDELL 

50  JACKSON 

51  JOHNSTON 

52  JONES 

53  LEE 

54  LENOIR 

55  LINCOLN 
5b    MCDOWELL 

57  MACON 

58  MADISON 

59  MARTIN 
oO  MECKLENtJURb 
61  MITCHELL 
t)2  MONTGOMERY 
b3  MOOKE 
64  NASH 
t>5  NEW  HANOVER 

66  NORTHAMPTON 

67  ONSLOW 

68  ORANGE 

69  PAMLICO 

70  PASQUOTANK 

71  PENDER 

72  PERQUIMANS 

73  PERSON 

74  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  kOoESON 

79  ROCKINGHAM 

80  ROwAN 

81  RUTHERFORD 

82  SAMPSON 

83  SCOTLAND 

84  STANLY 

85  STOKES 

86  SURRY 

87  SwAIN 

88  TRANSYLVANIA 
69  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 

94  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  WILSON 

99  YADKIN 
100  YANCEY 

*  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 

DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENT.  HEALTH  AND  NATURAL  RESOURCES 
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NUMbER 

DEATH 

NUM6ER 

DEATH 

ADJUSTED 

OF  DEATHS 

RATE* 

OF  DEATHS 

RATE=^ 

DEATH  RATE* 

1988 

1988 

1984-88 

1984-88 

1964-68 

65 

114.35 

288 

102.32 

77.45 

47 

70.90 

217 

67.71 

74.22 

41 

84.94 

186 

76.21 

66.71 

60 

115.51 

319 

95.30 

59.08 

25 

105. to2 

96 

80.50 

58.20 

14 

58.39 

53 

45.83 

52.30 

8 

140.91 

39 

133.35 

97.73 

7b 

85.  16 

364 

62.01 

75.81 

15 

55.45 

70 

52.05 

45.34 

55 

68.18 

276 

70.74 

71.25 

8 

81.24 

54 

109.52 

86.99 

24 

57.22 

116 

56.77 

58.44 

57 

94.53 

2  92 

96.65 

68.09 

37 

76.14 

179 

77.12 

64.97 

37 

101.81 

150 

82.68 

84.36 

13 

55.54 

84 

72.70 

52.73 

23 

133.47 

99 

114.80 

101.34 

22 

83.27 

141 

106.37 

82.95 

238 

49.99 

1252 

55.17 

63.24 

11 

74.83 

60 

82.53 

46.34 

19 

7  8.60 

100 

33.51 

71.46 

66 

111.26 

295 

104.62 

7  9.92 

62 

85.23 

298 

83.42 

81.36 

108 

91.97 

523 

91.62 

96.82 

28 

126.65 

123 

114.24 

75.51 

36 

28.68 

178 

28.77 

69.68 

30 

33.90 

192 

45.43 

59.90 

9 

81.96 

42 

76.94 

61.00 

21 

68.45 

91 

60.67 

52.71 

22 

81.23 

113 

89.04 

80.38 

16 

163.14 

54 

102.84 

67.51 

15 

47.73 

130 

84.77 

75.94 

81 

79.40 

36«j 

74.54 

64.87 

6 

40.75 

79 

108.04 

60.00 

69 

67.15 

377 

75.99 

83.32 

38 

82.86 

230 

100.71 

88.92 

90 

83.32 

447 

33.86 

87.50 

87 

100.59 

401 

93.63 

68.  17 

117 

109.84 

518 

99.48 

79.31 

47 

31.30 

269 

94.14 

76.27 

57 

112.00 

276 

109.26 

94.40 

35 

100.85 

157 

92.32 

105.87 

49 

95.99 

253 

100.50 

93.79 

24 

65.77 

111 

62.11 

69.23 

45 

72.45 

2  30 

75,00 

69.25 

10 

95.07 

42 

78.92 

60.19 

21 

30.16 

82 

63.90 

46.67 

5 

122.10 

23 

111.88 

100.36 

36 

42.85 

192 

47.96 

59.02 

26 

66.20 

139 

71.86 

52.96 

175 

45.04 

885 

48.59 

67.99 

22 

132.33 

103 

124.94 

63.36 

11 

75.14 

44 

60.47 

71.55 

20 

57.68 

82 

47.77 

51.21 

64 

64.89 

397 

60.81 

86.93 

49 

79.77 

216 

70.91 

79.73 

70 

106.73 

335 

103.26 

102.43 

24 

79.15 

116 

78.10 

65.96 

12 

74.94 

50 

63.39 

64.34  * 

CEREBROVASCULAR  DISEASE 


MORTALITY  RATES  PER  100.000  POPULATION 


■  124.94  to  136.37 

■  99.49  10  114.81 
M  87.38  to  97.48 
M  66.94  to  84.77 
D  42.35  to  63.90 
D  28.77  to  28.77 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  4.A 


CEREBROVASCULAR  DISEASE 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


92.42  to  105.88 
73.61  to  89.32 
62.48  to  72.72 
51.21  to  61.01 
42.51  to  46.67 
33.47  to  36.98 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  4.B 
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ATHEROSCLEROSIS 


Atherosclerosis  is  a  general  term  covering  a  number  of 
diseases  of  the  blood  vessels  and  is  often  called  "hardening  of 
the  arteries."  Like  hypertension,  atherosclerosis  is  listed  as  a 
contributing  cause  on  the  death  certificate  far  more  often  than 
it  is  considered  the  underlying  cause  of  death.  In  particular, 
atherosclerosis  contributes  to  deaths  from  heart  disease,  stroke, 
and  diabetes.  It  was  estimated  that  in  1970,  87  percent  of  the 
more  than  1  million  deaths  in  the  United  States  due  to  heart  and 
blood  vessel  diseases  were  attributable  to  atherosclerosis  and 
its  sequelae  (1). 

As  the  underlying  cause  of  death,  atherosclerosis  accounted 
for  414  North  Carolina  deaths  in  1988,  a  rate  of  6.4  deaths  per 
100,000  population.  The  1987  U.S.  rate  was  considerably  higher 
at  9.2.  However,  after  adjustment  for  age,  the  1987  N.C.  and 
U.S.  rates  were  virtually  the  same  at  3.4  and  3.6  respectively. 
(2) 

The  recent  decline  in  North  Carolina's  age-adjusted 
atherosclerosis  mortality  far  exceeded  the  declines  observed  for 
heart  disease  and  stroke,  and  the  decline  was  virtually  the  same 
for  all  race-sex  groups  at  an  average  28  percent  between  1979-83 
and  1984-88. 

Noteworthy  are  the  race  and  sex  differentials.  The  1984-88 
white  male  rate  was  about  a  third  higher  than  that  for  white 
females,  and  the  nonwhite  male  rate  exceeded  that  for  nonwhite 
females   by  58  percent.   Nonwhite  rates  were   considerably  higher 


4-15 


than  the  white  rates,  54  percent  higher  for  males  and  31  percent 
higher  for  females. 

Compared  to  414  deaths  with  atherosclerosis  as  the  underly- 
ing cause,  a  total  of  12,329  death  certificates  had  a  mention  of 
atherosclerosis.  This  suggests  that  21  percent  of  all  North 
Carolina  deaths  in  1988  involved  atherosclerosis,  though  it  is 
not  known  just  how  completely  this  condition  is  recorded  on  the 
death  certificate.  Of  these  12,329  deaths  with  mention  of 
atherosclerosis,  66  percent  had  heart  disease  as  the  underlying 
cause  of  death  and  12  percent  had  cerebrovascular  disease  as  the 
underlying  cause.  Around  40  percent  of  the  deaths  with  heart 
disease  and  30  percent  of  those  with  cerebrovascular  disease  as 
the  underlying  cause  had  a  mention  of  atherosclerosis,  and  about 
35  percent  of  the  deaths  with  a  mention  of  heart  or 
cerebrovascular  disease  had  a  mention  of  atherosclerosis.  These 
data  are  from  Tables  23  and  24  of  this  report. 

RISK  FACTORS 

Three  major  treatable  risk  factors  contributing  to 
atherosclerosis  have  been  identified:  elevated  blood  cholesterol 
levels,  high  blood  pressure,  and  cigarette  smoking.  A  number  of 
additional  factors  are  also  recognized:  diabetes,  physical 
inactivity,  obesity,  age,  male  sex,  and  certain  personality 
types,  that  is,  "type  A"  or  coronary-prone  behavior.  (1) 

Increasing  epidemiological  evidence  supports  the  hypothesis 
that  higher  concentrations  of  high-density  lipoproteins  (HDLs) 
may  be  a  protective  factor  in  the  development  of  atherosclerosis. 
"Levels  of  HDL  have  been  correlated  positively  with  exercise  and 
moderate  ingestion  of  alcohol  and  inversely  related  to  obesity, 
smoking,  poor  control  of  diabetes,  and  the  use  of 
progestin-containing  contraceptives"  (1).  However,  the  cause  and 
effect  of  the  inverse  relationship  between  HDL  and 
atherosclerosis  remain  unclear. 
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GEOGRAPHIC  PATTERNS 

The  clustering  procedures  described  in  Section  II  of  this 
report  revealed  no  statistically  significant  clusters  of  counties 
with  high  unadjusted  or  adjusted  atherosclerosis  death  rates. 
Although  a  cluster  of  six  southcentral  counties  was  identified  by 
the  adjusted  rates  of  1979-81,  it  was  noted  that  the  pattern 
should  be  considered  cautiously  due  to  very  small  numerators  in 
the  six  counties'  rates  (6).  Due  to  this  problem  in  most 
counties  of  the  state,  the  two  maps  on  atherosclerosis  use 
mentioned  conditions  rather  than  underlying  cause  data.  These 
maps,  along  with  an  associated  analysis,  are  presented  in  the 
Multiple  Conditions  Section  (Section  IX)  and  show  1988 
atherosclerosis  mentions  per  100,000  population. 
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T  A  B  L  E  -  5 

MORTALITY   jTATISTlLS   HOH   1988 

NORTH   CAROLINA   RESIOc.NTS 

ATHEROSCLEROSIS 

NUMbER  DEATH  f»iJMbbR  DEATH  AUJUSTED 

GtOijRAPHICAL  OF    DEATHS  RATE^>  OF    OEATHS  RATE=:'  JbATH    RATE< 

AREA  198B  1988  igS^t-Sa  1984-88  198'>-88 

NORTH    CAROLINA  'tl'*  6.38  Z^ifb  8.05  8.05 

KEUIONS 


UHR 

I 

WESTERN 

iHit 

DHR 

II 

N.    CENTRAL 

68 

DHR 

III 

S.     CENTRAL 

95 

DHR 

IV 

EASTERN 

107 

HSA 

I 

WESTERN 

78 

H3A 

II 

PIEDMONT 

60 

HSA 

III 

S.    PIEDMONT 

66 

HSA 

IV 

CAPITAL 

63 

HSA 

V 

CARDINAL 

61 

HSA 

VI 

EASTERN 

86 

b.'tl 

864 

7.97 

7.28 

4.98 

523 

7.84 

7.27 

6.19 

597 

8.03 

9.31 

7.82 

5  64 

8.40 

8.97 

7.11 

471 

8.73 

7.31 

4.99 

480 

8.15 

7.66 

5.85 

3  93 

7.21 

7.41 

6.49 

378 

8.1b 

8.79 

6.26 

3  54 

7.40 

8.41 

7.68 

472 

8.56 

9.17 

COONTIFS 

1  ALAMANCE 

2  ALEXANDER 

3  ALLECHANY 

4  ANSON 

5  ASHE 

6  AVERY 

7  bEA'JFORT 

8  BERTIE 

9  BLADEN 

10  BRUNSWICK 

11  BUNCOMBE 

12  BURKE 

13  CABARRUS 

14  CALDWELL 

15  CA^IDEN 

16  CARTERET 

17  CASwELL 

18  CATAWBA 

19  CHATHAM 
ZO    CHEROKEE 
21  CHOWAN 
12    CLAY 

23  CLEVELAND 

24  COLUMBUS 

25  CRAVEN 

26  CUMBERLAND 

27  CUKKITUCK 

28  DARE 

29  DAVIDSON 

30  DAVIE 

31  DUPLIN 

32  DURHAM 

33  EDGECOMBE 

34  FURSYTH 

35  FRANKLIN 

36  GASTON 

37  GATES 
3fl  bRAHAM 

39  uRANVILLE 

40  GREENE 

41  GUILFORD 

*  see  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


5 

4.72 

71 

13.71 

11.83 

0 

0.00 

7 

5.20 

5.17 

2 

20.36 

5 

10.23 

5.86 

0 

0.00 

5 

3.81 

2.40 

4 

17.02 

12 

10.28 

5.62 

0 

0.00 

3 

3.97 

3.53 

2 

4.71 

11 

5.19 

4.76 

0 

0.00 

8 

7.54 

7.08 

4 

12.93 

18 

11.68 

10.98 

5 

9.81 

13 

5.47 

6.15 

24 

13.85 

116 

13.89 

10.86 

I 

1.29 

14 

3.68 

3.75 

3 

3.12 

17 

3.63 

3.45 

1 

1.39 

16 

4.55 

4.28 

0 

0.00 

5 

16.92 

14.23 

1 

1.95 

6 

2.'t3 

1.80 

2 

9.01 

7 

6.29 

5.73 

3 

2.55 

24 

4.20 

4.36 

4 

10.88 

17 

9.47 

7.71 

0 

0.00 

1 

0.97 

0.57 

5 

36.50 

14 

20.98 

15.49 

0 

0.00 

3 

8.39 

3.49 

5 

5.73 

32 

7.43 

6.86 

2 

3.80 

15 

5.73 

5.24 

7 

8.57 

30 

7.51 

9.85 

4 

1.57 

47 

3.68 

8.06 

0 

0.00 

6 

8.95 

9.71 

1 

4.65 

20 

21.35 

20.31 

4 

3.21 

56 

9.23 

9.81 

0 

0.00 

7 

5,19 

6.44 

5 

12.00 

29 

13.93 

12.40 

31 

18.07 

156 

18.86 

17.68 

6 

10.01 

26 

8.82 

8.68 

12 

4.53 

66 

5.05 

4.78 

1 

2.62 

6 

3.54 

2.64 

12 

6.88 

53 

6.16 

6.57 

1 

10.21 

5 

10.49 

6.26 

2 

28.50 

4 

11.21 

3.04 

2 

5.13 

13 

6.92 

5.79 

2 

12.20 

3 

3.63 

4.59 

30 

8.90 

171 

10.35 

9.59 

MORTALITY  STATISTICS  FOR  19a8,  NOkTH  CAROLINA  RESIDENTS 
ATHtROSCLEROSIS  CJNT'O. 


NUMdER 

DcATh 

NUMtlER 

DEATH 

ADJUSTED 

COUNTIES 

OF    DEATHS 

RATE- 

OF    DEATHS 

RATE^- 

DEATH    RATE* 

(CONT'D) 

1986 

1988 

1984-88 

198f-8a 

1984-88 

•^Z    HALIFAX 

6 

10.55 

37 

I  J. 14 

9.15 

-tS    HARNETT 

3 

'f.52 

15 

4.68 

5.27 

t"*    HAYrtOGO 

2 

't.U 

17 

7.07 

7.68 

<tb    HENDERSON 

6 

8.66 

30 

8.96 

6.79 

i*b    HERTFORD 

2 

e.'t'f 

10 

8.38 

7.10 

M    HOKE 

2 

8.3t 

7 

6.05 

3.39 

va    HYDE 

1 

17.61 

3 

10.25 

8.17 

<t9    IREDELL 

1 

1.09 

34 

7.66 

6.92 

50    JACKSON 

0 

0.00 

12 

8.92 

7.13 

51     JOHNSTON 

2 

2.'t7 

24 

6.15 

6.30 

5  2    JUNES 

0 

0.00 

6 

12.16 

3.62 

33    LEE 

•* 

9.53 

21 

10.27 

10.52 

bi^    LfcNUiR 

5 

8.29 

40 

13.23 

12.  15 

55    LINCOLN 

5 

10.29 

18 

7.75 

9.20 

56    MCDO»rtLL 

10 

27.51 

26 

14.33 

10.80 

57    MACON 

<* 

17.09 

12 

10.38 

4.78 

5b     MADISON 

1 

5.80 

6 

6.95 

4.02 

59    MARTIN 

2 

7.57 

11 

8.29 

8.43 

60    fIfcCKLENBURi, 

24 

S.O-t 

138 

6.08 

7.04 

ol    MITCHELL 

D 

0.00 

6 

8.25 

4.27 

bZ     MONTGOMERY 

0 

0.00 

6 

5.01 

4.11 

63    MOORE 

5 

8.42 

47 

16.66 

12.50 

6'»    NASH 

3 

4.12 

19 

5.31 

5.73 

65    NtW    HANOVER 

11 

9.36 

56 

9.81 

10.63 

66    NORTHAMPTON 

3 

13.56 

24 

21.42 

15.69 

67    ONSLOW 

1 

0.79 

21 

3.39 

9.40 

68    ORANGE 

7 

7.91 

41 

9.70 

12.52 

69    PAMLICO 

1 

9.  10 

3 

5.49 

3.66 

70  pasjuutank 

3 

9.77 

8 

5.33 

4.19 

71     PENDER 

3 

11.07 

8 

6.30 

7.06 

72     PEROOIMANS 

d 

72.50 

23 

43.80 

30.57 

73    PERSON 

1 

3.13 

12 

7.82 

7.38 

7'»    PITT 

5 

4.90 

23 

4.68 

6.29 

75    POLK 

2 

13.58 

12 

16.50 

7.23 

76    RANuULPH 

1 

0.97 

21 

4.23 

5.08 

77    RICHMOND 

5 

10.90 

29 

12.69 

11.02 

78    ROBESON 

11 

10.18 

60 

11.25 

12.96 

79    ROCKINGHAM 

1 

1.15 

20 

6.07 

5.75 

80    RO^AN 

l*. 

13.14 

87 

16.70 

12.46 

61     RUThERPORO 

3 

5.18 

44 

15.39 

11.71 

QZ    SAMPSON 

W 

7.85 

12 

4.75 

3.67 

83    SCOTLAND 

2 

5.76 

16 

9.40 

12.03 

ii<*    STANLY 

6 

11.75 

33 

13.10 

12.28 

85    STOKES 

I 

2.74 

14 

7.83 

7.30 

66    SURRY 

3 

4.33 

35 

11.41 

9.33 

97     SwAIN 

2 

19.01 

8 

15.03 

9.37 

08     TRANSYLVANIA 

1 

3.81 

21 

16.36 

15.83 

89    TYRKELL 

1 

24.42 

1 

4.86 

3.77  * 

90    UNION 

1 

1.  19 

13 

3.24 

3.90 

91     VANCE 

1 

2.54 

4 

2.06 

1.54 

92     WAKE 

7 

1.80 

76 

4.17 

5.92 

93    WARREN 

3 

18.04 

8 

9.70 

5.65 

9^    WASHINSTON 

I 

6.83 

8 

10.99 

12.38 

95     WATAUoA 

0 

0.00 

11 

6.40 

4.70 

9s    WAYNE 

<► 

4.05 

41 

8.34 

10.70 

97    WILKES 

3 

4.88 

20 

6.56 

6.52 

93    WILSON 

10 

15.24 

31 

9,55 

10.26 

99    YADKIN 

1 

3.29 

6 

4.04 

2.65 

jO     YANCEY 

2 

12.49 

7 

8.87 

5.23 

=S  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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CANCER 

A  recent  article  in  the  New  England  Journal  of  Medicine  (1) 
asserted  that,  despite  years  of  work  and  millions  of  dollars  for 
research,  there  has  been  little  progress  against  cancer.  The 
main  evidence  in  favor  of  this  viewpoint  is  that  cancer  is  still 
the  second  leading  cause  of  mortality  in  the  United  States,  and 
it  is  the  only  major  illness  which  causes  more  deaths  today  than 
it  did  in  1950.  The  article  stimulated  quite  a  bit  of  debate  in 
the  scientific  and  lay  press,  and  most  observers  concluded  that 
it  is  a  complex  issue  which  cannot  be  reduced  to  generalizations. 
However,  at  least  these  considerations  should  be  kept  in  mind  as 
one  evaluates  the  viewpoint  of  the  referenced  article: 

1)  For  lung  cancer,  which  is  the  most  frequently  occurring  type 
of  cancer  in  men  and  now  the  leading  cause  of  cancer  death 
in  American  women,  the  survival  picture  is  dismal.  The 
large  proportion  of  cancer  victims  experiencing  poor  surviv- 
al creates  the  statistical  "evidence"  that  no  progress  is 
being  made. 

2)  Other  leading  causes  of  death  are  declining  in  the  United 
States,  e.g.,  heart  disease  and  cerebrovascular  disease  (1). 
As  these  causes  of  death  claim  fewer  and  fewer  lives,  per- 
sons survive  longer,  leaving  a  substantially  larger  pool  of 
individuals  at  higher  risk  for  cancer  than  previously  exist- 
ed. This  phenomenon  of  "competing  causes  of  death"  is  one 
reason  for  the  absence  of  a  decline  in  U.S.  cancer  mortality 
since  1950. 
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It  is  also  apparent  that  progress  with  one  form  of  cancer  or 
in  one  geographic  location  is  easily  hidden  by  worsening  results 
elsewhere.  Furthermore,  to  really  answer  the  question,  the 
incidence  trends  for  different  cancers  and  survival  figures  after 
treatment  as  well  as  mortality  data  must  be  examined.  However, 
mortality  is  still  the  bottom  line.  In  1986,  the  National  Cancer 
Institute  set  a  goal  to  reduce  cancer  mortality  by  50  percent 
before  the  year  2  000  (1) .  The  data  in  this  volume  can  be  used  to 
measure  how  far  we  must  go  to  achieve  this  goal. 

In  addition  to  measuring  progress,  the  data  presented  here 
may  suggest  strategies  which  could  be  used  to  reduce  cancer 
mortality.  There  are  two  possible  ways  to  make  progress  against 
cancer:  to  make  new  discoveries  or  develop  new  technology  and  to 
apply  current  knowledge  and  technology  more  effectively.  Where 
the  data  show  a  marked  difference  in  mortality  between  two 
geographical  areas  for  a  certain  cancer,  attempts  should  be  made 
to  identify  reasons  for  the  discrepancy.  It  is  likely  that 
methods  may  be  found  to  better  apply  existing  knowledge  to  lower 
the  mortality  in  the  higher  area.  Thus,  the  data  in  the  follow- 
ing pages  not  only  measure  our  progress  toward  the  goal  of 
reducing  cancer  mortality,  but  also  provide  clues  as  to  how  this 
goal  may  be  achieved. 

In  1988,  a  total  of  12,700  North  Carolinians  died  from 
cancer.  These  deaths  represent  2  2  percent  of  the  state's  deaths, 
the  same  proportion  observed  in  the  U.S.  (2).  The  1988  cancer 
death  rate  was  195.8  deaths  per  100,000  population,  an  increase 
of  3.5  percent  over  the  1987  rate.  However,  the  state's  age-ad- 
justed cancer  death  rate  rose  less  than  1.1  percent  in  1988. 

The  state's  1984-88  age-adjusted  cancer  death  rate  was  two 
percent  higher  than  that  for  the  five-year  period  1979  -83. 
Comparisons  of  the  age-adjusted  rate  changes  for  race-sex  groups 
reveal  increases  of  about  five  percent  for  all  but  white  males 
whose  rate  declined  slightly. 
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The  number  of  cancer  deaths  in  North  Carolina  begins  to 
increase  at  ages  35-44  and  peaks  at  ages  75-84.  The  death  rate 
peaks  in  the  8  5  and  older  category  except  among  nonwhite  males 
whose  rate  is  highest  at  ages  75-84.  A  recent  study  concerning 
the  health  of  the  elderly  in  North  Carolina  found  an  increase  in 
cancer  rates  for  all  age,  race,  and  sex  groups  over  65,  especial- 
ly nonwhite  males,  between  1968-72  and  1983-87  (3). 

In  1987,  the  state's  age-adjusted  cancer  death  rate  was  0.3 
percent  higher  than  that  for  the  United  States.  The  rate  for 
N.C.  white  females  was  9.5  percent  lower  while  rates  for  the 
other  race-sex  groups  were  all  higher.  The  rate  for  N.C.  non- 
white  males  was  more  than  16  percent  higher  than  the  corre- 
sponding U.S.  rate.  (4) 

An  interesting  criterion  for  evaluating  the  impact  of 
cause-specific  mortality  is  the  measure  "years-of-life-lost, " 
i.e.,  the  loss  in  years  of  expected  survival  due  to  "early" 
death.  Years-of-life-lost  (YLL)  cancer  rates  in  North  Carolina 
in  1988  reveal  that  for  white  females  cancer  had  the  highest 
overall  YLL  due  largely  to  the  fact  that  white  females  have  the 
highest  life  expectancy  of  all  the  race-sex  groups.  Cancer 
ranked  second  or  third  in  YLL  for  each  of  the  other  race-sex 
groups . 

GEOGRAPHIC  PATTERNS 

Unadjusted  and  age-race-sex-adjusted  county  death  rates  for 
1984-88  are  mapped  in  Figures  5. A  and  5.B  respectively.  For  this 
five-year  period,  as  in  the  past,  high  unadjusted  rates  were  more 
prevalent  among  western  and  eastern  counties  with  relatively  low 
rates  occurring  in  the  southcentral  portion  of  the  state. 
However,  these  differences  are  due  largely  to  age-race-sex 
differences  since  adjustment  for  these  factors  considerably 
changes  the  mortality  picture.    The  western  counties'   rates  are 
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generally  lower  while  the  high  rates,  although  diminished,  remain 
in  the  eastern  counties. 


Based  on  procedures  described  in  Section  II,  the  following 
map  reveals  several  statistically  significant  clusters  of  coun- 
ties with  high  unadjusted  rates.  These  clusters  are  located  in 
northeastern  and  western  North  Carolina,  and  are  similar  to 
clusters  of  unadjusted  county  rates  observed  in  1979-81  (5)  . 
After  adjustment  for  age,  race,  and  sex,  there  were  no  statisti- 
cally significant  clusters  of  high-rate  counties.  Hence,  clus- 
tering of  high-rate  counties  reflects  variations  in  age,  race, 
and/or  sex  among  the  populations  of  these  counties.  In  contrast, 
in  the  1979-81  period  there  were  two  small  clusters  of  three  and 
four  counties  (based  on  adjusted  rates)  in  the  eastern  part  of 
the  state  (5)  . 

CANCER -ALL  SITES 


MORTALITY  RATES  PER  100.000  POPULATION 


■    225.88  to  292.23     (P<-.01) 
D    96.83  to  224.73 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  •  1986 


SITE-SPECIFIC  CANCER 


This  report  is  designed  to  address  mortality  patterns  for 
several  cancers  that  are  leading  causes  of  death  (lung, 
colorectal,  breast,  and  prostate).  Other  cancers  previously 
reported  in  this  volume  are  not  included  this  year  due  to  growing 
concern  about  instability  of  the  county  death  rates  (due  to  the 
relatively  small  numbers  of  deaths  involved) .  A  separate 
report   will   be   forthcoming   on   these   more   rare   cancers. 
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T     A    B    L    E    -    6 
MORTALITY       STATISTICS       FOR       1V68 
NORTH       CAROLINA       RESIDENTS 
CANCER       -       ALL       SITES 


btOURAPHICAL 
AREA 


NORTH    LAKOLINA 


NUMbEk 

DEATH 

Ut    DEATHS 

RATE* 

198b 

19ba 

12700 

195.76 

NUMbER  DEATH 

JF    DEATHS  RATE* 

198't-8d  198'»-db 


ADJUSTED 
DEATH    RATE=: 

iva'f-ea 


OHR 

I 

WESTERN 

't't87 

201.79 

20567 

189.79 

181.61 

UHH 

II 

N.     CENTRAL 

2710 

198.77 

126<t7 

189.60 

180.00 

DHR 

III 

S.    CENTRAL 

2657 

173. 3<» 

12032 

162.02 

185.02 

UHK 

IV 

EASTERN 

ZSiib 

208.07 

12970 

193. 3'f 

194.67 

HSA 

I 

WESTERN 

23o6 

216.13 

107  03 

198.50 

178.89 

MSA 

II 

PIEDMONT 

2382 

198.23 

11051 

187.80 

181.56 

HSA 

HI 

S.    PIEOMOUT 

2119 

187.86 

9864 

181.17 

184.82 

HSA 

IV 

CAPITAL 

1698 

175.13 

7776 

167.92 

1«2.22 

HSA 

V 

CARDINAL 

1832 

188.27 

8380 

175.38 

191.46 

HSA 

VI 

EASTERN 

2301 

205. '»9 

10'. '.2 

189.45 

191.73 

COJNTIES 


1  ALA>1ANCE 

2  ALEXANDER 

3  ALLEOHANV 

4  ANSON 

5  ASHt 

6  AVERY 

7  BEAUFORT 

8  BERTIE 

9  BLADEN 

10  BRUNSmICK 

11  BUNCOMBE 

12  BURUt 

13  CABARRUS 

14  CALDWELL 

15  CAMDEN 

16  CARTERET 

17  CAS«ELL 
lb  CATAWBA 

19  CHATHAM 

20  CHEROKEE 

21  CHOWAN 

22  CLAY 

23  CLEVELAND 

24  COLUMBUS 

25  CRAVEN 

26  CJMdERLANO 

27  CURRITUCK. 
Zii    DARt 

29  DAVIDSON 

30  DAVIE 

31  DUPLIN 

32  DURHAM 

33  EDGECOMBE 

34  FORSYTH 

35  FRANKLIN 

36  GASTON 

37  GATES 

38  GRAHAM 

39  GRANVILLE 

40  GREENE 

41  GUILFORD 


231 

218.12 

1074 

207.51 

177.07 

34 

123.35 

169 

125.57 

146.  13 

24 

244.42 

117 

239.47 

189.04 

42 

160.06 

251 

191.39 

168.05 

51 

217.13 

243 

208.19 

197.93 

28 

183.55 

128 

169.80 

183.71 

in 

275.73 

4  79 

226.35 

194.98 

50 

237.66 

250 

235.84 

185.41 

62 

200.43 

294 

190.77 

176.00 

108 

211.94 

509 

214.33 

202.05 

415 

239.61 

1918 

225.88 

192.26 

165 

213.42 

622 

163.59 

167.52 

184 

191.78 

9  34 

199.83 

184.10 

143 

200.13 

632 

179.78 

187. 16 

15 

247.64 

67 

226.63 

207.63 

126 

246.87 

528 

214.34 

205.71 

40 

180.23 

192 

172.63 

158.30 

219 

186.62 

1003 

175.78 

184.25 

77 

209.60 

337 

187.81 

164.83 

49 

231.28 

206 

200.66 

166.23 

45 

328.58 

195 

292.22 

215.03 

17 

233.70 

66 

240.52 

183.91 

193 

221.54 

850 

197.56 

188.03 

109 

207.37 

497 

189.99 

178.37 

129 

158.10 

593 

148.48 

180.38 

316 

124.10 

1445 

113.39 

195.77 

44 

314.57 

163 

243.39 

231.98 

56 

270.27 

197 

210.35 

187.13 

242 

194.69 

1073 

176.90 

181.33 

72 

258.56 

277 

205.53 

217.70 

85 

204.06 

446 

214.37 

167.85 

340 

198.27 

1572 

190.05 

195.94 

146 

243.79 

606 

205.70 

195.59 

489 

183.59 

2415 

185.11 

179.55 

61 

172.09 

310 

183.29 

151.77 

354 

203.22 

1591 

165.12 

189.05 

24 

245. 14 

132 

277.05 

213.36 

19 

270.77 

83 

232.72 

172.45 

62 

159.07 

3  30 

175.83 

148.51 

31 

189.18 

130 

157.71 

157.29 

672 

199.50 

3165 

191.65 

189.24 

SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MORTALITY  STATISTICS  FOR  19a8i 
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NORTH  CAROLINA  keSIOfcNTS 


COUNTIES 

(CONT'D) 

tZ 

HALIHAX 

't3 

HARNETT 

't't 

HAYhOUO 

f  5 

HtNDtkSON 

hb 

HfcRTFORU 

't? 

HJK£ 

"ta 

HVOE 

'tv 

IKtOtLL 

50 

JACKSON 

51 

JOHNSTON 

5£ 

JONtS 

53 

LEE 

bt* 

LtNJlR 

55 

LINCOLN 

56 

MCDOWELL 

57 

MACON 

58 

MAOISUN 

5'1 

MARTIN 

faO 

MECKLENBURG 

61 

MITCHELL 

62 

MUNTUOMERY 

63 

MOURE 

c.«» 

NASH 

b5 

NEW    HANOVER 

66 

NORTHAMPTON 

67 

ONSLOW 

6H 

ORANUt 

b9 

PAMLICO 

7  0 

PASdUOTANK 

n 

PENUbR 

72 

PERUUIMANS 

73 

PbRSUN 

7'. 

PITT 

75 

POLK 

76 

RANOOLPH 

77 

RICHMONO 

79 

RUbbSON 

79 

RJCKIN(jHAM 

bO 

ROWAN 

81 

RUTHERFORD 

82 

SAMPSON 

63 

SCOTLAND 

S'f 

STANLY 

85 

STOKES 

86 

SURRY 

87 

SwAIN 

88 

TRANSYLVANIA 

69 

TYRRELL 

90 

UNION 

91 

VANCfc 

92 

WAKL 

93 

WARRfcN 

94 

WASHINGTON 

95 

WATAUGA 

96 

WAYNfc 

9  7 

WiLKfcS 

98 

WILSON 

99 

YaDkIN 

LOO 

YANCEY 

NUMBER 
OF  DEATHS 
1988 

12'r 
153 
n't 
201 
65 

V 

176 

'»6 

159 

25 

85 

12't 

75 

66 

73 

'*•:> 

56 

820 

32 

50 

171 

I'*'* 

267 

47 

122 

127 

31 

77 

61 

29 

56 

180 

33 

179 

83 

195 

183 

239 

119 

106 

66 

127 

65 

147 

31 

58 

8 

144 

98 

582 

51 

29 

55 

205 

81 

156 

&2 

37 


DEATH 

NUMBER 

DEATH 

ADJUSTED 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE^ 

1988 

1984-88 

1984-88 

19b4-88 

218.15 

587 

208.56 

170.86 

230.81 

619 

193.15 

207.20 

236.  17 

536 

223.00 

179.24 

290.21 

826 

246.77 

178.12 

274.02 

273 

228.92 

186.46 

179.36 

159 

137.49 

177.46 

158.53 

70 

239.35 

199.86 

192.15 

8  32 

187.46 

173.15 

170.05 

216 

160.63 

152.94 

197.11 

720 

184.55 

177.92 

253.38 

100 

202.82 

156.24 

202.67 

377 

184.50 

187.00 

205.66 

623 

206.21 

188.85 

154.35 

376 

162.01 

164.71 

236.64 

348 

191.83 

179.98 

311.91 

299 

253.78 

217.88 

261.14 

175 

202.94 

222.40* 

211.98 

2  67 

201.43 

179.22 

172.25 

38  33 

168.91 

190.63 

217.70 

167 

229.72 

141.80 

206.85 

2  30 

192.07 

173.21 

288.28 

723 

256.40 

194.47 

197.96 

670 

187.57 

183.07 

227.39 

1237 

216.70 

225.15 

212.59 

2  64 

235.62 

194.31 

97.20 

5  99 

96.82 

201. 14 

143.52 

584 

138.19 

182.86 

282.33 

138 

252.81 

206.46 

251.01 

355 

2  36.70 

214.13 

225.24 

285 

224.57 

191.63 

2e>2.84 

118 

224.72 

160. 55 

178.21 

280 

182.58 

164.96 

176.46 

783 

159.48 

185.09 

224.15 

2  04 

280.55 

171.78 

174.20 

851 

171.54 

181.64 

180.98 

451 

197.48 

173.62 

180.52 

874 

163.97 

182.65 

211.60 

8  40 

196.14 

181.18 

224.37 

1132 

217.41 

179.34 

205.84 

585 

204.74 

173.95 

208.28 

504 

199.53 

178.44 

190.19 

302 

177.60 

200.23 

248.80 

5  20 

206.56 

183.67 

178.14 

284 

158.92 

168.26 

236.67 

597 

194.68 

179.96 

294.73 

123 

231.13 

189.19 

221.47 

278 

216.64 

206.28 

195.36 

48 

233.49 

205.  52 

171.41 

646 

161.37 

188.63 

249.54 

446 

230.59 

202.13 

149.80 

2590 

142.22 

185.72 

306.76 

2  30 

278.99 

205.30 

198.10 

166 

228.14 

217.29 

158.62 

225 

131.10 

148.36 

207.85 

933 

189.93 

207.69 

131.86 

478 

156.93 

153.10 

237.86 

662 

204.09 

196.60 

204.47 

283 

190.55 

154.88 

231.09 

186 

235.83 

200.84 

*  SEE  SbCriUN  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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CANCER -ALL  SITES 


MORTALITY  RATES  PER  100,000  POPULATION 


■  277.05  to  292.23 

■  223.00  to  258.78 
M  182.59  to  217.41 
O  156.93  to  179.78 
D  125.58  to  148.49 
D  96.83  to  113.39 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  5.A 


CANCER  -  ALL  SITES 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


231.98  to  231.98 
213.36  to  225.15 
194.32  to  207.69 
176.01  to  192.27 
164.72  to  173.95 
141.80  to  160.55 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  5.B 
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Meanwhile,  because  of  their  substantial  public  health  interest,  a 
brief  narrative  follows  for  three  of  these  "rare"  cancers: 
pancreas,  uterine  cervix,  and  leukemia. 

PANCREAS  (ICD  157) 

This  cancer  has  been  increasing  in  frequency  in  the  United 
States  for  the  last  two  decades  (2)  .  Debate  continues  over 
whether  the  increase  is  due  to  better  detection  and  reporting,  or 
whether  it  is  a  real  trend  (1) . 

The  1988  North  Carolina  rate  of  10.3  deaths  per  100,000 
population  represented  an  eight  percent  increase  over  the  1987 
rate,  while  the  age-adjusted  rate  increase  was  5.5  percent. 
Between  the  five-year  periods  1979-83  and  1984-88,  there  was 
virtually  no  change  in  the  state's  age-adjusted  death  rate 
although  nonwhite  males  and  females  experienced  small  increases. 

During  1984-88,  the  age-adjusted  death  rates  for  nonwhite 
males  and  females  were  approximately  50  percent  higher  than  the 
corresponding  rates  for  whites.  This  race  differential  warrants 
close  public  health  attention  and  surveillance;  unfortunately, 
clear-cut  options  for  prevention  are  not  established. 

CERVIX  UTERI  (ICD  180) 

Cervical  cancer  is  still  a  common  diagnosis  in  the  United 
States;  yet  increasingly,  it  is  not  life-threatening  because  of 
early  detection  and  the  availability  of  excellent  treatment 
capabilities. 

Between  1987  and  1988,  the  North  Carolina  death  rate  for 
cervical  cancer  declined  2.8  percent  to  4.2  deaths  per  100,000 
population.   The  age-adjusted  rate  declined  3.5  percent.   Between 
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1979-83  and  1984-88,  the  age-adjusted  rate  declined  approximately 
12  percent;  the  decline  was  approximately  20  percent  for  non- 
whites  compared  to  10  percent  for  whites. 

During  1984-88,  the  age-adjusted  nonwhite  female  death  rate 
was  about  three  times  that  for  white  females.  This  wide  differ- 
ential probably  involves  late  access  to  health  care  and  perhaps 
socioeconomic  and  sexual  activity  factors  often  associated  with 
the  disease. 


LEUKEMIA  (ICD  204-208) 

Leukemia  is  second  only  to  injuries  as  a  leading  cause  of 
death  among  children.  Childhood  leukemia  presents  as  a  very 
aggressive  disease,  while  for  adults  leukemias  are  often  quite 
indolent  processes.  Risk  factors  for  leukemia  are  generally 
environmental  and  occupational.  Leukemia  is  managed  primarily 
with  chemotherapy;  today  the  prognosis  is  quite  good  for  early 
diagnoses. 

North  Carolina's  leukemia  death  rate  in  1988  was  7.0,  which 
was  11  percent  above  the  1987  rate.  However,  the  age-adjusted 
rate  increase  was  half  that  at  5.5  percent. 

Between  1979-83  and  1984-88,  the  state's  age-adjusted 
leukemia  death  rate  declined  about  nine  percent  with  most  of  the 
decrease  occurring  among  whites.  During  1984-88,  the  age-adjust- 
ed rates  for  white  and  nonwhite  males  were  approximately  the 
same,  each  being  more  than  50  percent  higher  than  the  correspond- 
ing female  rate. 

In  1987,  the  state's  age-adjusted  leukemia  death  rate  was 
eight  percent  below  the  nation's.  However,  the  rate  for  North 
Carolina's  nonwhite  males  was  15  percent  higher  than  the  corre- 
sponding U.S.  rate.  (4) 
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NOTE:  Due  to  ready  availability,  the  1979-83  and  1984-88 
age-adjusted  death  rates  examined  for  the  above 
site-specific  cancers  used  the  1970  U.S.  Census 
population  as  the  standard  for  direct  age-adjustment. 
Other  age-adjusted  rates  examined  in  this  report  use  the 
1940  U.S.  Census  as  the  standard,  following  the 
convention  of  the  National  Center  for  Health 
Statistics.  In  terms  of  percent  differences  over  time 
and  between  race-sex  groups,  the  two  standards  yield 
generally  similar  results. 
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CANCER  OF  THE  COLON  AND  RECTUM 

Colorectal  cancer  is  the  second  leading  cause  of  cancer 
death  in  North  Carolina,  exceeded  only  by  lung  cancer.  The 
marked  geographic  differences  in  incidence  for  this  cancer,  and 
the  fact  that  incidence  rates  change  with  migration,  suggest  that 
there  may  be  important  environmental  determinants.  It  might  be 
possible  to  prevent  a  substantial  proportion  of  colorectal  cancer 
if  these  factors  could  be  identified  and  modified.  A  variety  of 
risk  factors  for  the  disease  have  been  examined. 

Many  studies  have  explored  the  relationship  between  diet  and 
colorectal  cancer.  A  high-fiber,  low-fat  diet  is  thought  by 
some  to  protect  against  large  bowel  cancer,  although  studies  have 
had  somewhat  contradictory  results  (6,7).  Other  dietary  factors 
that  may  be  protective  include  calcium,  cruciferous  vegetables 
(broccoli,  cabbage,  Brussels  sprouts),  vitamin  A,  beta  carotene, 
garlic  and  onions  (8,9). 

There  is  no  consistent  association  with  occupation  apart 
from  above-average  risk  among  professional  and  administrative 
workers.  There  have  been  reports  of  increased  rates  in  woodwork- 
ers, pattern  makers,  synthetic  fiber  workers,  and  asbestos 
workers.  Physical  activity,  both  avocational  and  occupational, 
may  decrease  risk.  (10)  Individuals  with  a  first-degree  relative 
with  colon  cancer  appear  to  be  three  times  more  likely  to  develop 
the  disease  themselves.  Recent  molecular  studies  have  identified 
specific  genetic  abnormalities  in  some  colon  cancers.  (11) 
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Colon  cancers  that  are  discovered  early  are  more  amenable  to 
surgical  cure.  Although  there  are  techniques  available  to  screen 
for  colon  cancer,  they  have  not  been  convincingly  demonstrated  to 
confer  a  survival  advantage  to  those  screened.  Because  screening 
programs  are  expensive,  our  best  hope  to  decrease  the  burden  of 
suffering  from  colon  cancer  is  through  prevention.  The  data 
available  from  epidemiologic  studies  suggest  that  such  prevention 
may  be  feasible. 

Based  on  data  collected  between  1979  and  1984,  the  five-year 
survival  rates  for  colon  cancer  were  54  percent  for  whites,  49 
percent  for  blacks,  and  53  percent  overall  (2). 

In  1988,  a  total  of  1,331  North  Carolinians  died  of 
colorectal  cancer.  This  accounted  for  10.5  percent  of  the 
state's  cancer  deaths  and  2.3  percent  of  all  deaths.  The  mor- 
tality rate  in  1988  was  20.5  deaths  per  100,000  population.  This 
was  a  2.5  percent  increase  over  the  1987  mortality  rate  of  20.0. 
However,  after  adjustment  for  age,  there  was  a  three  percent 
decrease  between  1987  and  1988. 

The  five-year  age-adjusted  mortality  rate  (1984-88)  was  the 
same  as  that  of  the  preceding  five-year  period  (1979-83)  .  There 
was  a  slight  decrease  for  whites  (males  and  females)  and  increas- 
es of  5.4  and  12.5  percent  respectively  for  nonwhite  males  and 
females.  In  1986  North  Carolina  had  the  thirty-second  highest 
age-adjusted  mortality  rate  in  the  nation  (12) . 

In  North  Carolina  colon  cancer  deaths  are  not  often  found 
prior  to  age  45,  and  the  death  rate  is  highest  at  ages  85  and 
older  (3).  This  holds  true  for  both  sexes  and  races.  The 
age-adjusted  colorectal  cancer  death  rate  for  race-sex  groups 
reveal  higher  rates  among  nonwhites,  but  the  race  differentials 
are  relatively  small.  This  suggests  that  environmental 
determinants  are  largely  non-occupational. 
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GEOGRAPHIC  PATTERNS 


More  than  any  other  site-specific  cancer  mortality  rates 
examined  in  this  report,  North  Carolina's  higher  county-level 
colon/rectum  cancer  rates  tend  to  cluster  to  a  statistically 
significant  degree,  following  the  procedures  described  in  Section 
II.  When  mapped,  the  high  unadjusted  rates  reveal  northeastern, 
central,  and  southwestern  clusters  as  shown  in  the  first  text  map 

^^■^°'^ '  CANCER  ■  COLON,  RECTUM  AND  ANUS 


MORTALITY  RATES  PER  100.000  POPULATION 


■  27.28  lo  40.30    (P<-.01 

■  24.14  to  26.39   (P<-05) 
D    9.86  10  23.89 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


As  shown  in  the  age-race-sex-adjusted  text  map  below, 
significant  clusters  of  high-rate  counties  are  found  in  the 
east-northeast  and  central  portions  of  the  state.  Health  offi- 
cials should  be  particularly  aware  of  these  areas  with  high 
colon/rectum  cancer  mortality  over  and  above  that  due  to  age, 
race,  and  sex  factors.  Counties  not  identified  in  the  text  maps 
should  consult  Figures  6. A  and  6.B  to  ascertain  their  relative 
levels  of  mortality  from  colorectal  cancer. 


CANCER  -  COLON,  RECTUM  AND  ANUS 


AGE  -  RACE  -  SEX   ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


■     23.77  to  49.03   (p<..05) 
n    8.42  to  23.49 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 
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T  A  tJ  L  E  -  7 
MORTALITY   STATISTICS   FOR   1988 
NORTH   CAROLINA   RESIDENTS 
CANCER   -   COLON,   RECTUM   AND   ANUS 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

GEOGRAPHICAL 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE* 

AREA 

1988 

1988 

193<f-88 

198*^-88 

198^-88 

MORTH    CAROLINA 

1331 

20.51 

620t) 

19.61 

19.61 

REGIONS 

DHR 

I 

WESTERN 

1*73 

21.27 

2261 

20.86 

19.77 

DHR 

11 

N.    CENTRAL 

Zlb 

20.2'> 

1323 

19,83 

18.76 

DHR 

III 

S.    CENTRAL 

292 

19. Cf 

1255 

16.69 

19.23 

DHR 

IV 

EASTERN 

290 

21.20 

1367 

20.37 

20.80 

HSA 

I 

WESTERN 

266 

2^.27 

1155 

Zl.WZ 

19.32 

HSA 

II 

PIEDMONT 

238 

19.80 

1161 

19.73 

19.03 

HSA 

III 

S.    PIEDMONT 

207 

13.35 

1106 

20.31 

20.69 

HSA 

IV 

CAPITAL 

185 

19.03 

8  30 

17.92 

19.29 

HSA 

V 

CARDINAL 

196 

20.1^ 

365 

18.10 

19.75 

HSA 

VI 

EASTERN 

239 

21.34 

1089 

19.75 

20,26 

COUNTIES 


1  ALAMANCE 

2  ALEXANDER 
ALLEGHANY 
ANSON 
ASHE 
AVERY 
bEAUFORT 
BERTIE 
BLADEN 

10  BRUNSWICK 

11  BUNCOMBE 

12  BURKE 

13  CABARRUS 
Ih    CALDWELL 

15  CAMDEN 

16  CARTERET 

17  CASwELL 

18  CATAWBA 

19  CHATHAM 

20  CHEROKEE 

21  CHOwAN 
ZZ    CLAY 

23  CLEVELAND 

24  COLUMBUS 

25  CRAVEN 

26  CUMBERLAND 

27  CURRITUCK 
2  8  DARE 

29  DAVIDSON 

30  DAVIE 

31  DUPLIN 

32  DURHAM 

33  EDGECOMBE 

34  FORSYTH 

35  FRANKLIN 

36  GASTON 

37  GATES 

38  GRAHAM 

39  GRANVILLE 

40  GREtNE 

41  GUILFORD 


24 

22.66 

123 

23.76 

20.18 

1 

3.62 

27 

20.06 

24.26 

2 

20.36 

10 

20.46 

12.92 

3 

11.43 

20 

15.25 

11.89 

6 

25,54 

19 

16.27 

17.95  * 

2 

13.11 

15 

19.89 

49.03  * 

10 

23.56 

42 

19.84 

16.98 

10 

47.53 

29 

27.35 

21.20 

8 

25.86 

29 

18.81 

18.01 

9 

17.66 

50 

21.05 

20,82 

38 

2  1.94 

197 

23.20 

19,56 

15 

19.40 

60 

15.78 

15,09 

21 

21.88 

106 

22.67 

20,35 

18 

25.19 

58 

16.49 

16,77 

1 

16.50 

9 

30.47 

2  6,43 

9 

17.63 

65 

26.38 

26,64 

5 

22.52 

21 

18.88 

20.58 

29 

24.71 

119 

20.85 

22.07 

8 

21.77 

41 

22.84 

19.56 

4 

16.88 

19 

18.50 

13.24 

5 

36.50 

19 

28.47 

19.97 

0 

0.00 

12 

33.56 

19.75 

26 

29.84 

100 

23.24 

22.13 

7 

13.31 

37 

14.14 

13.29 

16 

19.61 

60 

15.02 

18.  13 

40 

15.70 

146 

11.45 

20.61 

5 

35.74 

16 

23.89 

22.16 

9 

41.93 

29 

30.96 

29.77 

19 

15.28 

96 

15.82 

15.76 

7 

25.13 

26 

20.77 

22.45 

9 

21.60 

36 

17.30 

14.77 

36 

20.99 

175 

21.15 

21.16 

10 

16.69 

60 

20.36 

18.59 

49 

18.39 

259 

19.85 

19.05 

10 

28.21 

32 

18.92 

14.11 

31 

17.79 

160 

18.61 

18.59 

3 

30.64 

13 

27.28 

24.13 

1 

14.25 

7 

19.62 

13.13 

8 

20.52 

43 

22.91 

18.87 

3 

18.30 

13 

15.77 

15.75 

SI 

24.04 

341 

20.64 

20.32 

*  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MORTALITY  STATISTICS  FOR  1988.  NORTH  CAROLINA  RESIDENTS 
CANCER  -  COLONf  RECTUM  AND  ANUS  CONT'D. 


COUNTIES 
(CONT'D) 

^2  HALIFAX 

hi  HARNETT 

kt  HAYWOOD 

<*5  HENDERSON 

hb  HERTFORD 

't?  HJKE 

1*6  HYOE 

'f9  IREDELL 

50  JACK.SON 

51  JOHNSTON 

52  JONES 

53  LEE 
5^  LENOIR 

55  LINCOLN 

56  MCDOWELL 

57  MACJN 

58  MADISON 

59  MARTIN 

60  MECKLENBURG 

61  MITCHELL 

62  MONTGOMERY 

63  MOORE 
6^  NASH 

65  NEW  HANOVER 
6b  NORTHAMPTON 

67  ONSLOw 

68  ORANGE 

69  PAMLICO 

70  PASJUOTaNK. 

71  PENDER 

72  PERWUIMANS 

73  PERSON 
7^*  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  ROtJESON 

79  ROCKINGHAM 

80  ROWAN 

81  RUTHERFORD 

82  SAMPSON 

83  SCOTLAND 
S'f  STANLY 
85  STOKES 

66  SURRY 

87  SWAIN 

88  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 
9'f  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  WILSON 

99  YADKIN 
100  YANCEY 

*  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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NUMBER 

DEATH 

NJMbER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE* 

1968 

1988 

1984-88 

1984-38 

1984-88 

11 

19.35 

52 

18.47 

16.84 

16 

2<..13 

58 

18.09 

19.32 

17 

35.21 

56 

23.29 

17.78 

Zif 

3't.65 

112 

33.46 

21.52 

5 

21.12 

35 

29.34 

22.70 

<^ 

16.68 

12 

10.37 

13.46 

1 

17.61 

6 

20.51 

20.38 

19 

20.7't 

97 

21.85 

20.13 

3 

11.09 

15 

11.15 

9.83 

15 

18.59 

50 

12.81 

12.72 

<► 

^.0.62 

12 

24.33 

19. -.4 

6 

1<».30 

39 

19.08 

18.99 

17 

28.19 

72 

23.83 

23.28 

5 

10.29 

47 

20.25 

22.63 

9 

2't.76 

38 

20.94 

23.32 

9 

38.^.5 

45 

38.9^ 

20.  12 

5 

29.01 

12 

13.91 

8.41 

7 

2b. 't9 

32 

24.14 

21.05 

72 

15.12 

414 

16.24 

20.83 

5 

34.01 

19 

26.13 

16.01 

9 

37.23 

35 

29.22 

26. 9-. 

Zb 

43.83 

83 

29.43 

21.46 

13 

17.87 

61 

17.07 

16.34 

33 

28.10 

166 

29.08 

30.43 

7 

31.66 

24 

21.42 

18.19 

12 

9.56 

61 

9.86 

23.01 

15 

16.95 

65 

15.38 

2  0.43 

6 

54.64 

ZZ 

40.30 

31.94 

10 

32.59 

46 

30.67 

26.94 

2 

7.38 

25 

19.69 

18.65 

5 

45.31 

18 

34.28 

24.74 

<* 

12.72 

23 

14.99 

12.89 

16 

15.68 

76 

15.48 

17.45 

5 

33.96 

26 

35.75 

17.22 

Ik 

13.62 

108 

21.77 

23.77 

6 

13.08 

43 

18.82 

16.69 

15 

13.88 

86 

16.13 

16.59 

14 

16.13 

73 

17.04 

16.03 

29 

27.22 

135 

25.92 

2  1.50 

19 

32.86 

64 

22.39 

20.67 

12 

23.57 

50 

19.79 

17.60 

6 

17.29 

25 

14.70 

15.92 

13 

25,46 

69 

27.40 

23.79 

5 

13.70 

ZZ 

12.31 

12.80 

17 

2  7.37 

63 

20.54 

19.72 

2 

19.01 

14 

26.30 

23.46 

8 

30.54 

25 

19.48 

18.24 

2 

48.84 

7 

34.05 

27.28 

17 

20.23 

78 

19. '.8 

22.18 

15 

38.19 

50 

25.85 

22.89 

57 

17.24 

2  98 

16.36 

21.60 

1 

6.01 

14 

16.98 

11.17 

2 

13.66 

19 

26.11 

22.98 

5 

14.42 

19 

11.07 

10.49 

17 

17.23 

102 

20.76 

23.48 

8 

13.02 

50 

16.41 

14.79 

1<. 

21.34 

53 

16.33 

16.20 

3 

9.89 

27 

18.18 

14.10 

5 

31.22 

17 

21.55 

13.91 

CANCER  ■  COLON,  RECTUM  AND  ANUS 


MORTALITY  RATES  PER  100.000  POPULATION 


38.95  to  40.30 

33.46  to  35.76 

28.47  to  30.97 
22.40  to  27.41 
13.92  to  21.85 
9.86  to  12.82 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  6.A 


CANCER  ■  COLON,  RECTUM  AND  ANUS 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


40.03  to  49.03 
29.77  to  31.95 
26.43  to  27.29 
17.79  to  24.74 
12.73  to  17.46 
8.42  to  11.89 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  6.B 
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CANCER  OF  THE  TRACHEA,  BRONCHUS,  AND  LUNG 

Lung  cancer  is  the  leading  cause  of  cancer  death  in  both  men 
and  women  in  the  United  States  (13) .  The  incidence  rate  for  this 
cancer  continues  to  increase  nationwide  in  both  males  and  fe- 
males, black  and  white.  Lung  cancer  deaths  among  American  women 
have  now  surpassed  the  number  of  breast  cancer  deaths.  (2)  Among 
North  Carolina  residents  in  1988  there  were  1,058  female  deaths 
due  to  lung  cancer  while  1,093  women  died  of  breast  cancer. 
Thus,  lung  cancer  deaths  among  women  are  rapidly  approaching  the 
number  due  to  breast  cancer.  This  increase  in  deaths  is  larger 
than  for  any  other  cancer  site.  There  have  been  increases  in 
both  incidence  and  death  for  every  group  with  women  increasing 
more  rapidly.  (14) 

In  1988,  a  total  of  3,669  North  Carolinians  died  from  lung 
cancer.  This  accounted  for  28.9  percent  of  the  state's  cancer 
deaths  and  6.4  percent  of  all  deaths.  The  mortality  rate  in  1988 
was  56.6  deaths  per  100,000  population.  This  was  a  six  percent 
increase  over  the  1987  mortality  rate;  however,  the  age-adjusted 
rate  increase  was  a  third  lower  at  3.9  percent. 

The  five-year  age-adjusted  mortality  rate  (1984-88)  was  12.2 
percent  higher  than  that  for  the  preceding  five-year  period 
(1979-83) .  All  race-sex  groups  experienced  increases  over  this 
time  period,  with  the  greatest  increase  in  white  females  whose 
rate  rose  by  one-third.  In  1986,  North  Carolina  had  the  27th 
highest  age-adjusted  mortality  rate  in  the  nation  (15) .  This 
North  Carolina  rate  was  0.6%  less  than  that  for  the  U.  S. 
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During  1984-88,  North  Carolina's  age-adjusted  death  rates 
were  over  three  times  higher  for  white  males  than  for  white 
females  and  almost  six  times  higher  for  nonwhite  males  than  for 
nonwhite  females.  Thus,  there  is  a  wide  sex  differential  in 
mortality  risk.  The  1984-88  nonwhite  male  rate  was  23  percent 
higher  than  that  for  white  males,  while  the  nonwhite  female  rate 
was  31  percent  below  that  for  white  females. 

In  North  Carolina,  lung  cancer  deaths  are  not  generally 
found  prior  to  age  4  5  with  the  number  of  deaths  peaking  at  ages 
65-74.  The  death  rate  also  peaks  at  ages  65-74  except  among 
white  males  whose  peak  occurs  at  ages  75-84  (3) . 

Lung  cancer  is  very  difficult  to  detect  early  since  symptoms 
often  don't  appear  until  the  disease  has  advanced  considerably. 
Only  24  percent  of  lung  cancer  cases  are  detected  at  the  early 
(localized)  stage.  For  this  reason,  only  13  percent  of  lung 
cancer  patients  (all  stages,  whites  and  blacks)  live  five  or  more 
years  after  diagnosis.  (13) 

The  major  risk  factor  for  the  development  of  lung  cancer  is 
cigarette  smoking.  Tobacco  is  responsible  for  83  percent  of  lung 
cancer  cases  overall,  85  percent  among  men  and  75  percent  among 
women  (16) .  To  date,  4  3  chemicals  in  tobacco  smoke  have  been 
determined  to  be  carcinogenic  (13)  . 

Certain  industrial  substances  such  as  asbestos,  radon  decay 
products,  and  other  risk  factors  for  lung  cancer  have  been  found 
to  interact  with  smoking  to  produce  even  higher  risk  estimates 
(17) .  Air  pollution  has  been  estimated  to  be  the  cause  of  1  to  2 
percent  of  lung  cancer  cases  (18) .  Indoor  air  pollution,  mainly 
in  the  form  of  tobacco  smoke  and  radon,  have  been  linked  causally 
to  lung  cancer  (6) .  Diet  has  recently  been  considered  as  poten- 
tially influencing  the  risk  of  lung  cancer  in  smokers,  in  partic- 
ular deficiencies  in  vitamin  A,   carotene,  vitamin  E,  and  vitamin 
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C  (19) .  Clinical  trials  on  vitamin  A  and  lung  cancer  risk  are 
now  in  progress.  Finally,  exposure  to  radiation  and  familial 
factors  have  been  suggested  to  affect  lung  cancer  risk  (18). 


GEOGRAPHIC  PATTERNS 

During  1984-88  residents  of  eastern  North  Carolina  experi- 
enced higher  lung  cancer  mortality  prior  to  and  after  adjustment 
for  age,  race  and  sex  distribution  (Figures  7. A  and  7.B,  respec- 
tively) .  However,  there  were  no  statistically  significant 
clustering  patterns.  This  contrasts  sharply  with  significant 
clustering  of  the  unadjusted  and  adjusted  rates  during  1979-81 
(5). 
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T     A    B    L     fc     -     3 
MOrtTALITV       STATISTICS       FOR       19Ba 
NORTH       CAROLINA       RESIDENTS 
CANCER       -       TRAChEAf        BRONCHUS       AND       LUNG 


NUMBER 

DEATH 

NUMBER 

DEATH 

AUJUSTEU 

OH    DEATHS 

RATtw 

UF    DEATHS 

RATE-? 

DEATH    RATE* 

1986 

1986 

198't-88 

1984-88 

1934-88 

UcObRAPHlCAL 
AREA 


NORTH    CAROLINA 


DHR  I  WESTcRN  1275  57.34  5737  52.94  49.73 

DHR  II  N.    CENTRAL  779  57.13  3465  51.94  49.20 

DHR  III  S.    CENTRAL  789  51.47  3412  45.94  53.64 

DHR  IV  EASTERN  826  60.39  3730  55.60  57.57 

HSA  I  WESTERN  639  58.32  2917  54.10  47.33 

HSA  II  PIEDMONT  694  57.75  3011  51.16  49.10 

HSA  III  3.     PIEDMONT  63fa  56.38  2820  51.79  52.25 

HSA  IV  CAPITAL  482  49.71  2180  47.07  52.64 

HSA  V  CARDINAL  563  57.86  2439  51.04  56.69 

HSA  VI  EASTERN  655  58.49  2977  54.01  56.64 

COUNTIES 

1  ALAMANCE 

I  ALE)lANDER 

i  ALLEt.HANy 

4  ANSUN 

5  ASHE 

6  AVEKV 

7  BEAUFORT 

8  BERTIE 

9  BLADEN 

10  BRUNSWICK 

11  BUNCOMBE 

12  BURKE 

13  CABARRUS 

14  CALDWELL 

15  CAhDEN 

16  CARTERET 

17  CASwELL 

18  CATA,gBA 

19  CHATHAM 
/-O  CHEROKEE 

2  1  CHOwAN 

22  CLAY 

23  CLEVELAND 

24  COLUMBUS 

25  CRAVEN 

26  CUMBERLAND 

27  CURRITUCK 

28  DARE 

29  DAVIDSON 

30  DAVIE 

3  1  DUPLIN 
iZ  DURHAM 

33  EDGECOMBE 

34  FORSYTH 

35  FRANKLIN 

36  IjASTuN 

37  GATES 
39  ORAHAM 

39  GRANVILLE 

40  GREENE 

41  GUILFORD 

«  SEE  SECTION  II  ;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


70 

66.09 

301 

58.15 

48.26 

11 

39.90 

41 

30.46 

30.57 

5 

50.92 

37 

75.73 

68.87 

14 

53.35 

77 

58.71 

52.51 

9 

38.31 

65 

55.69 

49.95 

8 

52.44 

47 

62.35 

47.75 

30 

70.70 

133 

62.85 

57.09 

9 

42.77 

63 

59.43 

48.34 

19 

61.42 

86 

55.80 

51.40 

36 

70.64 

172 

72.42 

65.25 

116 

66.97 

539 

63.47 

53.97 

48 

62.08 

179 

47.08 

44.28 

49 

51.07 

261 

55.84 

51.53 

53 

74.  17 

173 

49.21 

45.02 

6 

99.05 

19 

64.32 

57.53 

44 

86.21 

170 

69.01 

01.44 

13 

58.57 

46 

41.36 

36.12 

62 

52.83 

2  90 

50.82 

50.09 

29 

78.94 

106 

59.07 

52.90 

10 

t7.20 

60 

58. f4 

61.64 

12 

87.62 

52 

77.92 

60.  19 

3 

41.24 

18 

50.34 

27.18 

45 

51.65 

220 

51.13 

48.32 

38 

72.29 

157 

60.01 

57.  18 

39 

47.80 

150 

37.56 

46.65 

111 

43.59 

467 

36.64 

64.13 

19 

135.84 

60 

89.59 

83.  16 

18 

83.8/ 

03 

t>7.26 

t>1.09 

66 

53.09 

284 

46.82 

45.92 

17 

6  1.05 

57 

42.29 

44.73 

ZZ 

52.81 

119 

57.19 

51.53 

85 

49.56 

415 

50.17 

56.02 

40 

66.79 

lo8 

57.02 

60.21 

134 

50.30 

545 

49.43 

48.51 

18 

50.78 

102 

60.31 

52.88 

122 

70.03 

505 

58.76 

59.28 

7 

71.50 

42 

88.15 

68.68 

5 

71.25 

28 

78.50 

57.72 

16 

41.05 

91 

48.48 

44.84 

12 

73.23 

51 

61.87 

67.14 

183 

54.32 

867 

52.49 

52.  16 

MJkTALITY  STATISTICS  FOR  1968t  NORTH  CAROLINA  RESIDENTS 
CANCER  -  TRACHEA.  BRONCHUS  AND  LUNi  CONT'D. 


COUNTIES 

(CONT'D) 

hZ  HALIFAX 

hi  HARNETT 

if^  HAYhUOD 

<*5  HENDERSON 

kb  HERTFORD 

^7  HOkE 

'td  HYOE 

t9  IREDELL 

50  JACKSON 

51  JOHNSTON 

52  JONES 

53  LEE 
bk  LENOIR 
55  LINCOLN 
5b  MCDOWELL 

57  MACON 

58  MADISON 

59  MARTIN 
bO  MEC<LENoURt, 
bl  MITCHELL 
bZ  MONTbOMERY 
b3  MOORE 
bk  NASh 

b5  NEW    HANOVER 

bb  NORTHAMPTON 

b7  ONSLOW 

b8  ORANCiE 

b9  PAMLICO 

70  PASOUOTANK. 

71  PENDER 

72  PERQUIMANS 

73  PERSON 
Tt  PITT 

75  P3LK 

76  RANDOLPH 

77  RICHMOND 
7  8  RObtSON 
79  kOCKIN&HAM 
tiO  ROWAN 
81  RUTHERFORD 
32  SAMPSON 
b3  SCOTLAND 
8^  STANLY 
65  STOKES 

86  SURRY 

87  SWAIN 

88  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 
9't  wASHlNliTON 

95  WATAU&A 

96  WAYNE 

97  WIL<ES 

98  WILSON 

99  YADKIN 
100  YANCEY 

<=  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE* 

1986 

1988 

1964-88 

1984-36 

196't-88 

33 

58.05 

172 

bl.ll 

56.66 

45 

67.88 

162 

50.55 

54.46 

32 

66.29 

151 

62.82 

43.03 

<*! 

67.86 

203 

60.64 

't5.47 

2** 

101.39 

79 

6b.2't 

60.55 

16 

66.74 

56 

'»8.'t2 

b5,50 

3 

52.84 

22 

75.22 

64.49 

Wb 

50.22 

213 

49.11 

43.73 

11 

40.66 

52 

38.67 

36,63 

47 

58.26 

223 

57.16 

5  4.  49 

9 

91.39 

27 

54.7b 

43,62 

28 

66.76 

105 

51.38 

52,52 

38 

63.02 

196 

64.87 

b0,44 

26 

53.51 

103 

4't.36 

't6.99 

26 

71.5'> 

lOt 

57.33 

47,71 

15 

64.09 

67 

57.98 

57.77 

13 

75.44 

44 

51.02 

54.74  * 

15 

56.78 

75 

56.58 

52.  16 

248 

52.09 

1115 

49.13 

56.21 

7 

47.62 

44 

60.52 

37.03 

15 

6  2.05 

55 

45.93 

'♦1.60 

52 

87.66 

207 

73.41 

55.  13 

38 

52.24 

186 

52.07 

51.53 

75 

63.37 

3  50 

61.31 

63.68 

12 

54.27 

56 

49.98 

44.24 

42 

33.46 

180 

29.09 

58.74 

34 

38.42 

147 

34.78 

47,  10 

8 

72.85 

42 

76.94 

63,41 

23 

7  4.97 

109 

72.67 

68.43 

22 

81.23 

74 

58,31 

50.73 

6 

54.38 

29 

55.22 

41.23 

12 

38.18 

80 

52.16 

47.53 

54 

52.93 

217 

44.20 

54.66 

9 

61.13 

49 

67.38 

46.26 

60 

58.39 

237 

47.77 

't5,72 

22 

47.97 

118 

51.67 

46,76 

53 

49.06 

255 

47.64 

5  9,67 

68 

78.62 

233 

54.40 

50.30 

62 

58.20 

2  94 

56.46 

•♦5.44 

20 

3  4.59 

152 

53.19 

44,76 

33 

64.84 

137 

54.23 

49,83 

12 

34.58 

66 

38.81 

45,97 

38 

74.4't 

136 

54.02 

50,37 

20 

54.81 

89 

49.80 

57,64 

48 

77.28 

187 

60.98 

57,00 

9 

85.56 

28 

52.61 

45,54 

19 

72.55 

76 

59,22 

5  9.97 

3 

73.26 

18 

87.56 

85.  10 

45 

53.56 

188 

46,96 

54.91 

26 

66.20 

123 

63,59 

60.81 

174 

44.78 

730 

40,08 

53.43 

13 

78.19 

58 

70.35 

62.40 

9 

61.47 

42 

57,72 

53,52 

18 

51.91 

56 

32,62 

41,  56 

47 

47.65 

261 

53,13 

60,  14 

25 

40.69 

140 

45,96 

45,92 

33 

50.31 

176 

Sif.Zb 

54,94 

15 

49.46 

65 

43.76 

33,41 

13 

81.19 

54 

68.46 

45,58 

CANCER  ■  TRACHEA,  BRONCHUS  AND  LUNG 


MORTALITY  RATES  PER  100,000  POPULATION 


87.56  to  89.59 
66.25  to  78.51 
54.02  to  64.88 
45.93  to  53.20 
36.65  to  44.38 
29.10  to  34.78 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -U 


FIGURE  7.A 


CANCER  ■  TRACHEA,  BRONCHUS  AND  LUNG 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


■ 

83 

17  to  85 

11 

■ 

58 

74  to  68 

88 

m 

49 

83  to  57 

77 

m 

41 

24  to  48 

52 

u 

30 

58  to  37 

04 

u 

27 

19  to  27 

19 

NORTH  CAROLINA 
RESIDENT  DATA 
1984-1$ 


FIGURE  7.B 
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CANCER  OF  THE  FEMALE  BREAST 

Breast  cancer  is  the  second  leading  cause  of  cancer  death  in 
American  women  (2).  It  is  estimated  that  there  will  be  142,900 
new  breast  cancer  cases  and  more  than  453,300  deaths  in  the 
United  States  in  1989  (20) .  According  to  the  American  Cancer 
Society,  one  in  10  American  women  will  develop  the  disease  in  her 
lifetime  (2) . 

Several  risk  factors  for  breast  cancer  have  been  consistent- 
ly identified.  They  include:  older  age,  upper  socioeconomic 
class,  never  having  been  married,  urban  residence,  residence  in 
the  Northern  U.S.,  white  race,  late  age  at  first  full-term 
pregnancy,  early  menarche,  late  menopause,  family  history  of  a 
primary  cancer  of  the  ovary  or  endometrium.  Artificial  menopause 
has  been  shown  to  exert  a  protective  effect.  Additional  research 
into  breast  cancer  etiology  is  needed  as  only  2  5  percent  of  the 
current  breast  cancer  burden  can  be  explained  by  known  risk 
factors.  Current  areas  of  research  include  alcohol  consumption, 
oral  contraceptive  use,  mammographic  parenchymal  patterns, 
hormone  replacement  therapy,  and  high-fat  diet.  (21) 

Between  1975  and  1985,  there  was  a  17  percent  increase  in 
the  incidence  of  breast  cancer  in  the  National  Cancer  Institute's 
population-based  Surveillance,  Epidemiology  and  End  Results 
(SEER)  program  (4)  .  The  1985  age-adjusted  incidence  rate  for 
white  women  was  19  percent  higher  than  that  for  black  women. 
Mortality  rates  over  the  same  period  remained  essentially  stable 
for  white  women  while  increasing  at  an  average  annual  rate  of 
less  than  one  percent  for  black  women  (14). 
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Survival  rates  for  breast  cancer  in  the  SEER  areas  improved 
slightly  between  1975  and  1985.  Overall  five-year  relative 
survival  rates  for  all  stages  of  breast  cancer  for  the  period 
1979-84  were  75  percent  and  62  percent  for  white  and  black  women, 
respectively.  (14)  For  localized  breast  cancer,  there  was  a  less 
radical  difference  in  survival.  For  white  women,  the  five-year 
survival  rate  was  90  percent  and  for  black  women,  87  percent 
(21)  .  An  improved  survival  rate  has  stabilized  the  mortality 
rate,  despite  the  increased  incidence  (2)  . 

In  1988,  a  total  of  1,093  North  Carolina  women  died  of 
breast  cancer,  still  the  leading  cause  of  cancer  deaths  in  N.C. 
females.  This  accounted  for  8.6  percent  of  the  state's  cancer 
deaths.  The  1988  mortality  rate  was  32.5  deaths  per  100,000 
female  population  which  represents  a  6.1  percent  increase  over 
1987.  However,  there  was  virtually  no  change  in  the  age-adjusted 
death  rate. 

The  five-year  (1984-88)  age-adjusted  rate  was  11.2  percent 
higher  than  in  1979-83.  The  rate  for  whites  increased  8.4 
percent  while  that  for  nonwhites  rose  23.3  percent.  In  1986, 
North  Carolina  had  the  25th  highest  age-adjusted  mortality  in  the 
nation  (22).  This  rate  was  2.4  percent  less  than  that  for  the 
U.S. 

In  North  Carolina,  breast  cancer  deaths  rarely  occur  prior 
to  age  3  5  in  both  white  and  nonwhite  women,  and  the  number  peaks 
at  ages  55-64  for  both  race  groups.  For  both  races,  the  death 
rate  is  highest  at  ages  85  and  older  (3). 

GEOGRAPHIC  PATTERNS 

During  the  period  1984-88,  no  statistically  significant 
clusters  of  high  rates  were  observed,  although  moderate  rates  did 
occur  in  some  contiguous   counties    (Figures  8. A  and  8.B).  Users 
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should  consult  these  maps  to  ascertain  a  county's  relative  level 
of  unadjusted  and  age-race-sex-adjusted  mortality  from  female 
breast  cancer. 
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T  A  b  L  E  -  9 
MORTALITY   STATISTICS   FOR   1988 


"^URTH   CAROLINA   RESIOtNTS 


R   -   B  R  E 


ST   -   FEMALE 


:0>,KAPHILAL 
AREA 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

UF    DEATHS 

RATE'S 

OF    DEATHS 

RATE* 

DtATH    RATE* 

19a8 

1988 

198^-88 

I98<t-8b 

1984-88 

NORTH    CAROLINA 


31. U 


DHR          I     tJESTtKN 

OHR       II     N.    CENTRAL 

OHR    III     S.    CENTRAL 

DHR       IV    EASTERN 

HSA          I     WESTERN 

HSA       11    PIEDMONT 

HSA     III    S.     PIEDMONT 

HSA       IV    CAPITAL 

HSA          V    CARDINAL 

HSA       VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLEUHANY 

h 

ANSON 

5 

ASHt 

b 

AVERY 

7 

BEAUFORT 

8 

BERTIE 

9 

BLADEN 

10 

BRUNSWICK 

11 

BUNCOMBE 

12 

BURKE 

13 

CABARRUS 

1<» 

CALDWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASWELL 

18 

CATAWBA 

19 

CHATHAM 

20 

CHEROKEE 

21 

CHOWAN 

Z2 

CLAY 

23 

CLtVtLAND 

2^. 

COLUMBUS 

25 

CRAVEN 

^b 

CUMBERLAND 

27 

CURRITUCK 

i6 

DARE 

29 

DAVIDSON 

30 

DAVI  t 

31 

DUPLIN 

i^ 

DURHAM 

33 

euCtCOMoE 

3't 

FORSYTH 

35 

FRANKLIN 

36 

GASTON 

37 

(.ATcS 

38 

t.RAHAM 

39 

GRANVILLE 

<tO 

GREENE 

-tl 

GUILFORD 

233 
237 
216 

189 
203 
218 
150 
IW^ 
18d 


35.17 
32.58 
29.99 
30.77 

33.23 
32.17 
37.03 
29.72 
29.0't 
32.a't 


1833 
1132 
1087 
1055 

910 
lOO't 
923 
699 
707 
8  6<i 


32.5't 
32. ^tO 
28.46 
30.72 

32.55 

32.54 
32.52 
29.04 
28.92 
30.74 


30.93 

30.  99 
3  1.93 
30.53 

28.82 
31.63 
32.59 

31.  19 
31.57 
30.45 


12 

21.34 

83 

30.30 

26.75 

I 

7.19 

15 

22. J9 

23.85 

Z 

39.36 

8 

31.62 

20.72 

3 

21.23 

26 

36.94 

35.03 

5. 

41.2b 

20 

33.24 

23.46 

3 

38.89 

10 

26.28 

20.79 

8 

35.69 

35 

31.35 

28.51 

2 

17.79 

21 

37.16 

32.57 

4 

24.78 

18 

22.44 

20.76 

7 

26.78 

33 

27.16 

27.26 

30 

32.78 

156 

34.80 

28.87 

15 

37.70 

62 

31.72 

33.63 

26 

51.89 

106 

43.47 

39.33 

13 

35.51 

48 

26.66 

28.32 

2 

64.43 

8 

52.76 

45.77 

8 

31.10 

41 

33.05 

34.19 

3 

26.48 

12 

21.19 

21.95 

16 

26.30 

93 

31.46 

31.30 

5 

26.50 

23 

25.03 

23.57 

5 

45.19 

16 

29.88 

20.81 

3 

40.37 

19 

52.76 

46.83 

I 

27.27 

9 

49.93 

32.95 

16 

39.43 

79 

35.12 

32.66 

6 

2  1.70 

38 

27.70 

28.25 

14 

34.84 

54 

27.55 

32.21 

32 

25.86 

134 

21.76 

31.70 

5 

73.01 

10 

30.52 

29.98 

2 

18.51 

14 

29.70 

24.98 

26 

40.48 

102 

32.61 

35.23 

10 

70.64 

30 

43.79 

51.92 

4 

18.25 

31 

28.40 

25.42 

37 

40.  15 

157 

35.39 

36.41 

17 

52.32 

53 

33.30 

32.00 

47 

33.20 

227 

32.78 

31.61 

6 

32.25 

21 

23.72 

21.03 

25 

27.31 

114 

25.29 

24.96 

2 

40.46 

9 

37.51 

26.73 

I 

28.26 

2 

11.10 

8.20 

5 

25.43 

17 

17.96 

14.  54 

3 

35.57 

9 

21.22 

21.25 

53 

29.66 

288 

32.91 

32.45 

•»  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MORTALITY  STATISTICS  FOk  1988f  NORTH  CAROLINA  RESIDENTS 
CANCER  -  BREAST  -  FEMALE  CONT'D. 


COUNTIES 
(CONT'U) 

<tZ  HALIFAX 

'»3  HARNETT 

't'f  HAYwOOO 

^tS  HENDERSON 

hb  HERTFORD 

V7  HOKE 

ka  HYDE 

'»9  IREDELL 

50  JAC<.SON 

51  JOHNSTON 

52  JONES 

53  LEE 

5<t  LENOIR 

55  LINCOLN 

56  MCDOWELL 

57  MACON 
53  MADISON 
59  MARTIN 

bO  MECKLENBURC 

61  MITCHELL 

bZ  MONTCOMERY 

63  MOORE 

bit  NASm 

65  NEW    HANOVER 

66  NORTHAMPTON 

67  ONSLOW 
t>8  ORANH,E 

69  PAMLICO 

70  PASUUOTaNK 

71  PENDER 

72  PERgUIMANS 

73  PERSON 
Ik  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  RObtSON 

79  ROCKINGHAM 

80  ROWAN 

81  RUTHERFORD 

82  SAMPSON 

83  SCOTLAND 
ak  STANLY 

85  STOKES 

86  SURRY 

87  SwAlN 

38  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 

9't  WASHIN&TON 

95  WATAUGA 

96  WAYNE 

97  WILKES 
93  WILSON 
99  YADKIN 

100  YANCEY 

=:=  SEE  SECTION  II 
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NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

OEATn    RATE 

1988 

1988 

1984-86 

1984-88 

1984-88 

8 

26.81 

44 

29. d4 

23.34 

18 

52.82 

55 

33.43 

35.74 

9 

35.91 

46 

36.91 

45.92 

21 

57.94 

81 

46.29 

37.58 

h 

32.11 

22 

35.16 

26.  59 

Z 

16.08 

11 

18.42 

24.96 

0 

0.00 

4 

26.63 

21.67 

20 

42.06 

86 

37.34 

35.03 

3 

2  1.36 

21 

30.20 

28.  25 

11 

26.16 

53 

26.10 

2  4.31 

2 

37.41 

10 

37.59 

2  5.59 

7 

31.70 

35 

32.61 

32.69 

7 

21.78 

50 

31.12 

28.90 

8 

32.15 

30 

25.26 

29.60 

<» 

21.31 

14 

14.94 

14.10 

8 

65.67 

23 

38.35 

22.61 

3 

34.29 

14 

31.93 

23.45 

5 

35.51 

21 

29.82 

29.87 

93 

37.30 

391 

32.93 

35.85 

0 

0.00 

10 

26.77 

18.54 

W 

32.33 

26 

42.51 

39.02 

19 

61.60 

71 

48.47 

39.96 

15 

38.99 

62 

32.38 

31.24 

15 

24.29 

95 

31.66 

32.52 

6 

53.05 

29 

50.69 

43.01 

8 

15.31 

46 

17.95 

27.81 

8 

17.24 

49 

22.12 

30.22 

1 

17.39 

4 

14.00 

13.70 

k 

2  4.86 

21 

26.77 

25.51 

0 

0.00 

25 

38.35 

35.56 

2 

34.22 

9 

32.47 

26.83 

8 

48.62 

25 

31.22 

27.62 

17 

31.30 

78 

29.89 

34.78 

1 

12.89 

13 

33.95 

20.40 

16 

30.14 

80 

31.28 

34.51 

10 

4  1.62 

40 

33.46 

30.18 

13 

22.69 

58 

20.59 

26.08 

12 

26.54 

79 

35.31 

33.  10 

Zk 

43.35 

91 

33.67 

29.55 

6 

19.74 

55 

36.69 

27.61 

6 

22.55 

43 

32.60 

30.98 

6 

32.88 

34 

38.06 

42.  84 

9 

33.79 

46 

35.09 

33.59 

W 

21.37 

24 

26.20 

23.62 

\i* 

43.33 

51 

32.00 

29.45 

1 

18.02 

6 

21.48 

19.57 

10 

74.41 

31 

47.23 

41.66 

2 

91.61 

6 

54.87 

48.91 

13 

30.08 

59 

28.69 

32.27 

5 

24.17 

46 

45.23 

42.58 

52 

26.15 

2  54 

27.28 

33.00 

6 

68.27 

19 

43.78 

35.16 

3 

39.23 

12 

31.67 

25.36 

9 

50.70 

37 

42.13 

40.26 

23 

44.82 

83 

32.59 

33.89 

3 

9.53 

26 

16.68 

13.87 

11 

31.38 

59 

34.13 

33.54 

6 

38.82 

28 

36.99 

27.36 

I 

12.11 

15 

36.96 

61.84 

CANCER ■ FEMALE  BREAST 


MORTALITY  RATES  PER  100,000  FEMALE  POP. 


48.47  to  54.87 
42.13  to  47.24 
28.40  to  38.36 
20.59  to  27.70 
14.00  to  18.42 
11.11  to  11.11 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  8.A 


CANCER ■ FEMALE  BREAST 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  FEMALE  POP. 


61.84  to  61.84 
45.78  to  51.92 
37.59  to  43.01 
26.08  to  36.42 
18.55  to  25.60 
8.21  to  14.55 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  8.B 
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CANCER  OF  THE  PROSTATE 

Prostate  cancer  is  a  major  cause  of  morbidity  and  mortality 
among  males  in  the  United  States,  with  almost  one  out  of  11  men 
developing  the  disease  during  his  lifetime.  In  North  Carolina 
during  1989  alone,  an  estimated  2,700  new  cases  will  be  diag- 
nosed. (2)  The  death  rate  for  this  disease  changes  dramatically 
with  age,  increasing  over  one-hundred  fold  between  ages  50  and 
80.  It  is  also  much  higher  in  blacks  than  whites.  In  fact, 
blacks  in  certain  regions  of  North  Carolina  have  some  of  the 
highest  prostate  cancer  mortality  rates  in  the  world.  The  high 
rate  among  blacks  may  be  related  to  genetic  or  environmental 
factors  as  well  as  to  health  care  access  or  quality  issues.  (23) 

Despite  the  importance  of  this  disease,  little  is  known 
about  its  cause.  Studies  examining  hormonal,  social,  and  sexual 
factors  have  yielded  uniformly  unimpressive  results.  Certain 
occupations,  such  as  farming,  have  been  associated  with  an 
increased  risk  of  developing  prostate  cancer  as  has  exposure  to 
cadmium.  The  roles  of  dietary  factors,  sunlight,  and  farming  are 
currently  under  study.  (24) 

No  screening  methods  have  been  proven  effective  for  prostate 
cancer.  Currently  several  methods,  including  tests  for  acid 
phosphates,  prostate-specific  antigen,  and  prostatic  ultrasound, 
are  under  investigation.  Treatment  for  prostate  cancer  relies 
upon  surgical  removal  of  early-stage  disease.  Once  the  disease 
has  spread,  hormonal  therapy  has  only  a  palliative  role  although 
recent  studies  of  new  hormonal  analogues  are  promising.  (25) 
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In  1988,  a  total  of  839  North  Carolina  men  died  of  prostate 
cancer.  This  accounted  for  6.6  percent  of  the  state's  cancer 
deaths  and  1.5  percent  of  all  deaths.  The  mortality  rate  in  1988 
was  2  6.9  deaths  per  100,000  male  population  which  represents  a 
six  percent  increase  over  the  1987  mortality  rate.  The  1988 
age-adjusted  rate  was  four  percent  above  the  1987  level. 

The  five-year  age-adjusted  mortality  rate  (1984-88)  was 
essentially  unchanged  from  that  of  the  preceding  five-year  period 
(1979-83) .  However,  there  was  a  10  percent  increase  among 
nonwhites. 

The  nonwhite  age-adjusted  rate  for  prostate  cancer  in 
1984-88  approached  three  times  the  white  rate.  Therefore,  a  wide 
race  differential  exists  in  North  Carolina  as  elsewhere. 

In  North  Carolina,  prostate  cancer  deaths  among  persons 
under  age  55  are  relatively  rare.  For  ages  65-74,  the  rate  is 
131.4  deaths  per  100,000  male  population.  The  rate  nearly 
triples  for  ages  75-84,  and  peaks  at  610.7  at  ages  85  and  older. 
(3) 

GEOGRAPHIC  PATTERNS 

Following  the  procedures  described  in  Section  II,  a  few 
significant  clusters  of  high-rate  counties  are  identified  when 
the  1984-88  unadjusted  death  rates  are  mapped,  as  shown  on  the 
following  page.  The  clustering  of  high-rate  counties  in  the 
northeast  is  striking.  However,  with  race  and  age  adjustment,  no 
significant  clusters  are  found.  These  results  are  apparent  in 
Figures  9.  A  and  9.B  which  show  unadjusted  and  adjusted  rate 
levels  respectively  for  each  county.  All  counties  are  encouraged 
to  consult  these  figures  to  determine  their  relative  levels  of 
unadjusted  and  age-race-adjusted  mortality  from  prostate  cancer. 
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CANCER -PROSTATE 


MORTALITV  ItAIl  S  FTR  100.000  MALE  POP 


■     35   59  to  8  7   8D    (P<=  01) 
n     9.381035    13 
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T    A    D    L     E    -     I    0 
MURTALITir       STATISTICS       FOR       1988 
NORTH       CAROLINA       RtSIUcNTS 
CANCER       -       PROSTATt 


UEOGRAHHICAL 
AREA 


NORTH    CAROLINA 


NUMBER  DEATH  NUMBER  DEATH  ADJUSTED 

OF    DEATHS  RATE*  QF    DEATHS  RATE*  DEATH    RATE=: 

i98d       1988     igs^f-ae     igs'f-aa     1984-88 


DHR  I  WESTERN 

DHR  II  N.  CENTRAL 

DHR  III  S.  CENTRAL 

DHK  IV  EASTERN 


HSA          I     WESTERN 

HSA       II     PIEDMONT 

HSA     III     S.    PIEDMONT 

HSA       IV    CAPITAL 

HSA           V    CARDINAL 

HSA      VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLEGHANY 

>* 

ANSON 

b 

ASHE 

b 

AVERY 

7 

bEAJFURT 

8 

rffcRTIE 

9 

BLAuEN 

10 

BRUNSWICK 

11 

BUNCOMBE 

l^ 

BURKE 

13 

CABARRUS 

u 

CALUWELL 

i") 

CAMDEN 

16 

CARTERET 

17 

CASWELL 

18 

CATAWBA 

19 

CHATHAM 

20 

CiitRGKEE 

21 

CHOWAN 

2Z 

CLAY 

23 

CLEVELAND 

2'f 

COLUMBUS 

2b 

CRAVEN 

26 

CUMBERLAND 

27 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

30 

DAVIE 

31 

DUPL IN 

J2 

DURHAM 

33 

EDGECOMBE 

3't 

FORSYTH 

35 

FRANKLIN 

36 

GASTON 

37 

GATES 

38 

GRAHAM 

39 

GRANVILLE 

<tO 

GREENE 

M 

GUILFORD 

297 
203 
I'fT 
192 

160 
161 
137 
123 
103 
155 


27.85 
31.31 
19.79 
28.83 

30.36 
28.21 
2  5.^*0 
26. "tS 
21.7't 
28.32 


125'. 
822 
7e.5 
895 

661 
689 
593 
5  09 
557 
727 


2<t.09 
25.87 
21.20 
27.33 

25. '»5 
24.61 
22.74 
22.88 
23.86 
26.91 


24.09 
24.78 
23.73 
24.  97 

2  3.59 
24.  83 
24.54 
2  3.76 
24.78 
24.39 


20 

40.25 

68 

27.90 

25.56 

2 

14.63 

12 

17.99 

23.03 

3 

63.31 

10 

42.44 

23.41 

0 

0.00 

16 

26.33 

19.76 

5 

43.97 

26 

45.96 

25.55 

2 

26.52 

7 

18.75 

13.97 

5 

24.97 

33 

33.00 

23.16 

Z 

20.41 

le 

36.36 

22.58 

5 

3  3.79 

23 

31.11 

24.37 

9 

36.25 

31 

26.72 

2  4.70 

34 

41.61 

112 

27.93 

2  3.49 

B 

21.31 

31 

16.77 

16.66 

4 

8.72 

25 

11.18 

10.92 

3 

8.60 

38 

22.15 

30.06 

0 

0.00 

2 

13.91 

10.63 

9 

35.54 

34 

27.80 

30.13 

3 

27.60 

15 

27.47 

23.91 

10 

17.69 

41 

14.90 

18.55 

5 

27.97 

2S 

31.98 

25.04 

3 

29.63 

9 

18.32 

9.75 

11 

175.57 

27 

87.89 

48.  10 

0 

0.00 

3 

16.91 

8.31 

14 

33.75 

55 

26.78 

25.52 

9 

36.  12 

42 

33.75 

28.97 

4 

9.65 

21 

10.32 

12.56 

12 

9.16 

30 

12.14 

25.18 

2 

28.01 

12 

35.07 

35.58 

3 

28.  15 

12 

25.79 

17.74 

4 

6.65 

39 

13.27 

17.46 

7 

51.13 

16 

24.14 

27.12 

6 

30.38 

40 

40.43 

30.93 

26 

32.  /7 

101 

26.33 

23.25 

lb 

54.75 

58 

42.82 

37.79 

34 

27.24 

171 

27.92 

27.23 

5 

29.68 

23 

28.52 

18.55 

20 

24.19 

87 

21.28 

25.87 

3 

01.88 

10 

42.27 

20.70 

7 

201.20 

9 

50.95 

26.36 

5 

25.38 

20 

21.48 

12.86 

2 

25.  14 

5 

12.49 

6.90 

47 

29.71 

201 

25.88 

25.80 

SEE  SECTIJN  11;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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MORTALITY  STATISTICS  FOR  I988f  NORTH  CAROLINA  RESIDENTS 
CA'^CER  -  PROSTATE  CONT'D. 


COUNTIES 

(CONT'UJ 

'*Z  HALIFAX 

t3  HARNETT 

<t-4  HAYrtODD 

<t5  HENDERSON 

tb  HERTFORD 

"♦T  HGK,E 

^8  HYJc 

49  IRE3ELL 

50  JACKSON 

51  JOHNSTON 

52  JONES 

53  LEE 

54  LENJIR 

55  LINCOLN 

56  MCDO»^eLL 

57  MACON 

58  MADISON 

59  MARTIN 
bO  MbCKLENoURb 
bl  MITCHELL 
62  MONTCOMERY 
6  3  MOOKE 

64  NASH 

65  NEh  HANOVER 

66  NORTHAMPTON 

67  ONSLOW 

68  ORANbE 

69  PAMLICO 

70  PASQUOTANK. 

71  PENDER 

72  PERjUIMANS 

73  PERSON 

74  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  ROdcSON 

79  ROCMNGHAM 

80  ROMAN 

81  RUTHERFORD 

82  SAMPSON 
8  3  SCOTLAND 

84  STANLY 

85  STOKES 
66  SURRY 

87  S^AIN 

88  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 

94  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  wILKES 

98  WILSON 

99  YADKIN 
100  YANCEY 

*  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


DIVISION  JF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIkONMENTt  HEALTH  AND  NATURAL  RESOURCES 
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NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE- 

1938 

1988 

1984-68 

1964-88 

1984-88 

10 

37.03 

48 

35.61 

22.51 

11 

34.14 

50 

32.05 

35.35 

4 

17.23 

26 

22.46 

24.35 

14 

42.40 

56 

35.05 

34.68 

7 

62.41 

2d 

49.39 

25.89 

4 

34.65 

10 

17.87 

20.93 

I 

36.17 

6 

42.17 

33.47 

13 

29.51 

56 

26.22 

23.90 

6 

46.  12 

15 

23.10 

16.85 

10 

25.88 

53 

23.33 

28.51 

0 

0.00 

10 

44.04 

23.35 

3 

15.10 

19 

19.58 

20.09 

5 

17.75 

33 

23.32 

16.77 

4 

16.86 

16 

15.88 

14.12 

4 

22.76 

17 

19.37 

22.49 

e 

71.28 

35 

62.97 

57.  77  * 

5 

58.93 

19 

44.82 

69.  56  * 

7 

56.73 

23 

37.01 

24.76 

60 

26.46 

2  40 

22.17 

26.85 

Z 

27.97 

8 

22.63 

11.83 

2 

16.92 

11 

18.77 

16.04 

3 

10.53 

41 

30.26 

19.66 

7 

20.42 

45 

26.67 

25.66 

14 

25.14 

67 

24.74 

26.71 

0 

0.00 

13 

23.70 

13.43 

2 

2.73 

34 

9.37 

29.44 

6 

14.25 

37 

18.39 

22.15 

2 

38.22 

7 

26.90 

18.26 

10 

68.54 

26 

39.13 

28.92 

5 

38.06 

28 

45.36 

28.31 

5 

96.33 

9 

36.29 

16.85 

8 

53.43 

23 

31.38 

26.49 

6 

16.77 

55 

23.91 

23.22 

3 

43.07 

17 

49.37 

2  6.03 

14 

28.17 

50 

20.80 

23.65 

6 

27.47 

34 

31.23 

25.31 

8 

15.76 

64 

25. t6 

18.76 

12 

29.06 

56 

27.37 

25.13 

14 

27.36 

88 

35.13 

27.35 

14 

51.04 

37 

27.24 

22.23 

7 

28.82 

34 

28.16 

21.46 

8 

48.60 

26 

32.20 

34.14 

10 

40.95 

35 

29.00 

26.43 

4 

22.50 

15 

17.21 

19.65 

7 

23.48 

29 

19.68 

18.06 

2 

40.24 

9 

35.59 

23.20 

1 

7.84 

17 

27.11 

16.48 

0 

0.00 

3 

31.17 

17.69 

12 

29.41 

44 

22.60 

26.85 

17 

91.45 

44 

47.96 

32.65 

31 

16.34 

138 

15.50 

22.75 

7 

89.31 

23 

56.91 

25.67 

2 

2  8.60 

15 

43.00 

34.63 

0 

0.00 

10 

11.93 

9.59 

19 

40.15 

64 

27.04 

27.43 

5 

16.68 

26 

17.47 

24.94 

e 

26.19 

34 

22.44 

17.38 

9 

60.53 

29 

39.81 

41.56 

1 

12.89 

16 

41.78 

22.81 

CANCER  ■  PROSTATE 


MORTALITY  RATES  PER  100.000  MALE  POP 


87.89  to  87.89 
58.91  to  62.97 
39.13  to  50.95 
30.26  to  37.01 
20.81  to  29.01 
9.38  to  19.69 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  9.A 


CANCER  ■  PROSTATE 


AGE  -  RACE  -  SEX  ADJUSTED 
MORTALITY  RATES  PER  100,000  MALE  POP 


69.56  to  69.56 
57.78  to  57.78 
41.56  to  48. 11 
32.65  to  37.79 
16.05  to  30.93 
6.91  to  14.13 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -U 


FIGURE  9.B 
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CANCER  IN  SPECIAL  POPULATIONS 


BLACK  AMERICANS  AND  CANCER 

Cancer  is  the  second  leading  cause  of  death  among  adult 
Americans,  including  minority  adults.  Black  Americans  constitute 
the  largest  minority  population  in  the  U.S.  (12%)  and  in  North 
Carolina  (22%)  and  experience  the  highest  overall  age-adjusted 
cancer  mortality  and  incidence  rates  of  any  U.S.  population  group 
(26). 

In  North  Carolina  in  1988,  cancer  was  the  second  leading 
cause  of  death  for  nonwhite  males  and  females  with  226.6  deaths 
and  139.5  deaths  per  100,000  population  respectively.  In  the 
same  year,  the  years  of  life  lost  per  100,000  population  ranked 
cancer  second  for  nonwhite  females  and  third  for  nonwhite  males. 

For  1978-81,  the  major  contributors  to  cancer  deaths  among 
U.S.  blacks,  in  terms  of  mortality  rates  per  100,000  population, 
were  cancer  of  the  lung  (males:  91.4,  females:  26.3),  pancreas 
(11.0),  esophagus  (9.2),  cervix  uteri  (females:  8.8)  (27).  Over 
the  last  30  years,  cancer  mortality  rates  in  U.S.  blacks  in- 
creased almost  50  percent  while  the  white  rates  rose  only  10 
percent,  with  blacks  suffering  a  significantly  greater  rise  in 
the  incidence  rates  for  cancer  of  the  lung,  colon  and  rectum, 
prostate,  and  esophagus  (2) . 

In  North  Carolina  the  greatest  percent  increases  in  age-ad- 
justed  (1970  standard)  mortality  rates  among   blacks  between  the 
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five-year  periods  1979-83  and  1984-88  were  seen  in  the  following 
sites:  lung  (males:  16,4,  females  24.4),  female  breast  (21.3), 
cervix  (20.2),  pancreas  (males:  11.6,  females:  5.5),  prostate 
(8.4),  colorectal  (males:  7.4,  females:  10.4)  and  stomach  (males: 
6.0,  females:  13.2) . 

In  1988  the  five  leading  contributors  to  cancer  mortality 
among  nonwhite  males  in  N.C.  were:  lung,  prostate,  colorectal, 
pancreas,  and  esophagus.  The  picture  for  nonwhite  females  is 
somewhat  different.  For  them,  the  five  leading  contributors  to 
cancer  deaths  were:  breast,  colorectal,  lung,  pancreas  and 
cervix. 

The  difference  in  the  U.S.  cancer  five-year  survival  rate 
for  blacks  (37%)  and  whites  (50%)  has  remained  stable  over  the 
last  20  years  (21) .  Blacks  have  significantly  lower  survival 
rates  for  cancer  of  the  bladder  (47%  vs.  73%) ,  corpus  uteri  (56% 
vs.  87%),  breast  (61%  vs.  73%),  and  colon  (44%  vs.  49%)  (28). 

Overall  cancer  mortality  is  approximately  30  percent  higher 
for  U.S.  blacks  compared  to  whites  (29).  Several  factors  may 
explain  this  excess  in  cancer  mortality  among  blacks: 

Social  and  Dietary  Habits  -  The  proportion  of  smokers  among 
U.S.  blacks  was  4  5  percent  compared  to  37  percent  among 
whites.  Blacks  eat  more  nitrate  and  animal  foods  and  less 
fiber  in  relation  to  protein,  fat,  and  carbohydrate  when 
compared  to  whites.  Blacks  also  have  poorer  nutritional 
status.  (30,  31) 

Socioeconomic  Status  -  The  poorer  survival  of  U.S.  blacks 
with  breast  cancer  is  equalized  when  the  socioeconomic 
status  of  the  patients  is  taken  into  account  (32) .  A  larger 
study  of  incidence  rates  found  that  poverty  accounted  for 
almost  all  of  the  differences   between  blacks  and  whites  for 
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cancer  of  the  cervix,  esophagus,  male  lung,  pancreas,  and 
stomach.  Poverty  did  not  explain  differences  in  the  inci- 
dence of  cancer  of  the  prostate.  (33) 

Treatment  Factors  -  Black  women  with  breast  cancer  receive 
less  aggressive  therapy  than  white  patients.  Blacks  are 
more  likely  to  be  treated  nonsurgically  or  to  receive  no 
cancer  treatment  compared  to  white  women  with  breast  cancer. 
The  differences  in  treatment  persisted  after  taking  into 
account  the  age  of  the  patient  and  the  clinical  stage  and 
histology  of  the  tumor.  Survival  was  strongly  influenced  by 
the  type  of  treatment,  with  patients  receiving  no  treatment 
having  half  the  survival  of  patients  who  were  treated 
surgically.  (34) 

Health  Attitudes  and  Knowledge  -  Blacks  may  be  less  educated 
about  cancer  than  whites,  and  may  be  less  likely  to  utilize 
screening  and  prevention  strategies.  A  1980  American  Cancer 
Society  (ACS)  study  revealed  that  blacks  believe  that  cancer 
is  the  main  concern  of  whites,  while  hypertension  and  sickle 
cell  anemia  are  the  primary  concerns  of  blacks  (26) .  A 
1986  survey  by  the  ACS  showed  that,  while  92  percent  of 
white  women  knew  of  the  Pap  test  for  prevention/detection  of 
cervical  cancer,  only  76  percent  of  black  women  knew  of  the 
test  (2)  .  Preliminary  data  analysis  of  a  survey  of  over 
1,200  women  in  rural  North  Carolina  found  significantly 
lower  use  of  mammography  by  black  women  even  after 
controlling  for  socioeconomic  factors  (35) .  Finally,  one 
study  found  that  blacks  as  compared  to  whites  are:  inclined 
to  underestimate  cancer  prevalence  and  have  less  knowledge 
of  warning  signs;  more  likely  to  hold  a  fatalistic  attitude 
about  cancer,  being  less  inclined  to  view  early  detection 
and  existing  treatments  as  making  an  effective  difference; 
less  likely  to  seek  medical  treatment  when  symptoms  are  pre- 
sent; and  less  aware  of  the  risks  associated  with  various 
types  of  cancer  (36) . 
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Smoking  Cessation  and  Prevention  -  Smoking  cessation  and 
prevention  has  been  identified  by  the  National  Cancer 
Institute  as  the  key  priority  in  reducing  cancer  mortality 
among  blacks  who  have  the  highest  male  lung  cancer  incidence 
and  mortality  rates.  Esophageal,  laryngeal,  and  bladder 
cancer  are  also  related  to  cigarette  smoking.  (37) 

Breast  Cancer  Screening  -  Breast  cancer  is  the  most  common 
malingnancy  among  both  black  and  white  women  and  is 
essentially  tied  with  lung  cancer  as  the  leading  cause  of 
cancer  mortality  among  women  (38,  39).  Mammography  can 
reduce  breast  cancer  mortality  by  as  much  as  a  third  in 
women  over  50.  In  the  absence  of  screening,  breast  cancer 
is  diagnosed  at  a  later  stage  in  black  women,  with  resulting 
lower  survival  and  higher  mortality  rates.  Understanding 
and  narrowing  this  differential  is  a  key  opportunity  for 
reducing  breast  cancer  mortality  in  black  women. 

Dietary  Modification  -  Though  further  etiologic  research  is 
essential,  interim  dietary  recommendations  have  been  made, 
with  reasonable  evidence  to  support  them.  For  example, 
reducing  the  intake  of  dietary  fat  and  increasing  the  intake 
of  fiber  has  been  recommended  by  official  bodies  as  possibly 
beneficial  for  reducing  cancer  risk.  (40) 

Cervical  Cancer  Screening  -  The  black  cervical  cancer 
mortality  rate  is  2.75  times  the  white  rate  despite  the 
broad  availability  of  an  inexpensive  and  effective  screening 
test  (40) .  A  recent  U.S.  health  survey  indicated  that  only 
70  percent  of  black  women  had  at  least  one  Pap  smear, 
compared  to  85  percent  of  white  women  (2) . 
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Etiologic  Research  -  Existing  knowledge  and  technology  are 
severely  limited  with  respect  to  several  of  the  important 
cancers  responsible  for  black-white  mortality  differences, 
including  prostate  cancer  for  which  black  men  have  almost  a 
two-fold  greater  mortality  rate  than  do  white  men.  Although 
this  difference  is  partly  due  to  lower  survival  rates, 
identification  of  modifiable  risk  factors  for  the  occurrence 
and  progression  of  this  cancer  is  crucial  to  advances  in  its 
control  (42) . 

Priority  in  cancer  control  among  blacks  should  be  given  to 
measures  that  will  affect  the  cancer  sites  for  which  there  is  an 
excess  black  mortality  rate,  a  deficit  in  the  survival  rate,  or  a 
large  absolute  number  of  black  cancer  deaths. 

A  recent  study  of  the  survival  of  cancer  patients  demon- 
strates that  survival  rates  for  Hispanics  are  approximately  the 
same  as  for  whites  (28) .  Hispanics  compared  to  whites  had  small 
deficits  in  survival  for  cancer  of  the  bladder  (64%  vs.  73%)  and 
Hodgkins  disease  (61%  vs.  70%),  and  a  small  excess  in  survival 
for  cancer  of  the  ovary  (42%  vs.  35%)  ,  These  figures  did  not 
include  residents  of  Puerto  Rico,  where  preliminary  data  indicate 
that  the  population  is  more  similar  to  blacks  than  to  non- 
Hispanic  whites. 

In  the  same  study,  the  numbers  of  other  ethnic  groups  were 
too  small  for  direct  comparisons.  The  trends,  however,  were  for 
the  survival  rates  of  Hawaiians  and  Chinese  to  be  comparable  to 
those  of  white  patients,  while  the  rates  for  American  Indians  and 
Filipinos  tended  to  be  lower  than  rates  for  whites. 

CANCER  AND  THE  POOR 

In  1989  an  American  Cancer  Society  study  of  cancer  among 
this   nation's   poor   found  that  the   poor:    (1)  Die  sooner  and 
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suffer  more  because  their  disease  is  diagnosed  at  later  stages 
when  the  treatment  options  are  more  limited.  Poor  individuals 
have  a  survival  rate  10-15  percent  below  that  of  other  Americans. 
(2)  Face  substantial  barriers  to  obtaining  health  insurance  and 
often  do  not  seek  care  that  they  cannot  afford.  The  poor  are 
often  forced  to  accept  substandard  treatment.  An  estimated  3  7 
million  persons  are  uninsured,  and  others  have  inadeguate  health 
insurance.  (3)  The  poor  must  make  extraordinary  personal  sacri- 
fices to  obtain  and  pay  for  health  care.  (4)  Cancer  education 
and  outreach  efforts  are  insensitive  and  irrelevant  to  many  poor 
people.  (5)  Fatalism  about  cancer  prevails  among  the  poor  and 
prevents  them  from  gaining  quality  health  care.  (41) 

The  American  Cancer  Society  currently  estimates  that  about 
90,000  poor  Americans  annually  will  die  unnecessarily  of  cancer 
because  of  inability  to  obtain  earlier  diagnosis  and  treatment 
(41). 

CANCER  IN  CHILDREN 

Although  cancer  is  a  rare  disease  among  children,  it  is  the 
leading  cause  of  death  by  disease  in  children  between  the  ages  of 
3  and  14  (2).  Childhood  cancer  incidence  rates  have  remained 
stable  over  the  last  decade.  Ninety  percent  of  incident  cancers 
are  comprised  of  leukemias  and  lymphomas,  malignant  tumors  of  the 
central  and  sympathetic  nervous  systems,  and  tumors  of  the  soft 
tissues,  kidney,  bone,  and  liver  as  well  as  retinoblastomas  of 
the  eye.  White  children,  in  a  study  reported  by  Young,  et.  al. 
(42)  ,  had  higher  rates  of  leukemias  and  lymphomas  (44%  vs.  33%) 
while  blacks  had  slightly  higher  rates  of  nervous  system  tumors 
(29%  vs.  24%) . 

In  the  same  study,  five-year  survival  rates  for  all  tumors 
were  57  percent  for  both  whites  and  blacks.  The  five-year 
survival   rate   for   fibrosarcomas,    retinoblastomas,    Hodgkins 


5-42 


disease  and  gonadal  and  germ  cell  tumors  exceeded  80  percent. 
Comparing  1967-73  survival  rates  with  1973-81  rates,  all  cancer 
sites  have  increased  in  survival.  Leukemias  have  the  greatest 
improvement,  from  15  percent  to  51  percent,  (42) 
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VI.  OTHER  SELECTED  CAUSES 
OF  MORTALITY 


SEPTICEMIA 

This  is  the  first  time  that  septicemia  has  been  featured  in 
this  publication,  although  it  has  been  one  of  the  leading  causes 
of  mortality  for  the  past  decade.  Because  of  the  aging  of  North 
Carolina's  population,  septicemia  will  continue  to  be  a  leading 
cause  of  death  in  years  to  come. 

Septicemia,  sometimes  called  "blood  poisoning,"  is  a  disease 
in  which  the  blood  is  the  site  of  bacterial  growth  as  well  as  the 
means  of  transportation  of  the  infectious  agent  from  one  site  to 
another.  Because  the  blood  is  the  growth  medium,  the  spread  of 
septicemia  is  very  rapid,  making  it  an  extremely  dangerous 
disease.  To  compound  its  seriousness,  septicemia  may  be  caused 
by  any  one  of  several  types  of  bacteria,  for  example,  Clostridia, 
bacteroides,  and  salmonella  (1,2). 

Five-hundred-thirty-one  North  Carolinians  died  from 
septicemia  in  1988.  As  seen  in  the  following  graph,  septicemia 
mortality  rates  for  both  whites  and  nonwhites  have  risen  sharply 
in  recent  years,  with  the  exception  of  1988.  In  1988  the  overall 
rates  dropped  precipitously,  from  10.5  deaths  per  100,000 
population  to  8.2,  a  decrease  of  22  percent. 

From  1979-83  to  1984-88  the  mortality  rate  for  septicemia 
rose  from  5.2  go  8.9  (a  71  percent  increase)  while  the  age-ad- 
justed rate  increased  by  50  percent.  The  age-adjusted  rates  for 
each  race-sex  group  reveal  substantial  increases  over  these  five 
year  periods:  white  males,  40  percent;  white  females,  73  percent, 
nonwhite  males,  42  percent;  and  nonwhite  females,  50  percent. 
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SEPTICEMIA  MORTALITY  RATES  BY  RACE 
NORTH  CAROLINA,   1922  -   1988 


(RATE3  HAVE  NOT  BESJ  ADJUSTED  FOR  DIFFERENCES  ARISING 
FKOU  REVISIONS  IN  CAUSE-OF-DEATM  CODING    PROCEDURES) 


—  WHITE 
••■  NONWHITE 
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■22     '26     '30     '34     '38     '42     '46     '50     "54     '58     '62     '66     '70 

YEAR 


The  1988  unadjusted  rate  for  females  was  52  percent  higher 
than  for  males,  and  the  rate  for  nonwhites  exceeded  that  for 
whites  by  41  percent.  After  adjustment  for  age,  nonwhite  males 
had  the  highest  rate,  more  than  twice  that  of  white  males  and 
females,  and  50  percent  greater  than  nonwhite  females. 

North  Carolina  compares  unfavorably  with  the  United  States 
in  septicemia  mortality  rates.  The  age-adjusted  rate  for  N.C.  in 
1987  was  36  percent  higher  than  the  U.S.  rate  (3). 

RISK  FACTORS 

Primarily  at  risk  for  septicemia  are  the  very  young  and  the 
very  old.  Nearly  80  percent  of  septicemia  deaths  in  1988  were  to 
persons  ages  65  and  older.  Septicemia  death  rates  for  children 
under  age  five  were  twice  as  high  as  those  for  persons  ages  5-64. 
The  rate  for  persons  ages  85  and  older  was  113  times  as  high  as 
those  for  persons  between  the  ages  of  five  and  65. 
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GEOGRAPHIC  PATTERNS 

County-by-county  variations  in  underlying  septicemia  rates 
are  not  analyzed  here,  since  the  total  number  of  deaths  is 
relatively  small,  and  septicemia  is  much  more  likely  to  be 
reported  as  a  mentioned  rather  than  an  underlying  condition.  In 
the  section  of  this  volume  entitled  "Multiple  Conditions  Present 
at  Death,"  there  are  county  maps  showing  1984-88  septicemia 
mentions  per  100,000  population,  with  an  associated  discussion  of 
geographic  patterns.  Data  from  that  section  depict  three 
clusters  of  counties  in  which  residents  appear  to  be  at 
relatively  high  risk  for  septicemia,  even  after  adjustment  for 
age,  race,  and  sex  variations  in  county  populations. 
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TAriLE-   11 

MUkTALlTV   STATISTICS   FUK   1980 

NGkTH   CAROLINA   RESIDENTS 

SEPTICEMIA 

NUMBER  DEATH  NUMaER  DEATH  AUJUSTEL) 

bbLlbKAPHlCAL  UF    DEATHS  RATt>:-  OF    DEATHS  RATE*  DEATH    RATE* 

AREA  I'JSa  19U8  I98<»-88  198^-88  198'>-88 

NORTH    CAROLINA  531  8.18  2825  8.92  8.92 


170  7.54  as**  7.69  7.92 

119  8.72  691  10.35  9.93 

120  7.82  687  9.25  10.09 
122  8.91  613  9.13  9.03 

96  8.76  433  8.03  7.20 

103  8.57  571  9.70  9.68 

Tt  6.56  401  7.36  8.01 

80  8.25  506  10.92  11.15 

71  7.29  419  8.76  9.33 

107  9.55  495  8.98  8.94 


DHR          I     WESTERN 

DHR       II     N.     CENTRAL 

DHR     III     S.    CENTRAL 

DHR       IV    EASTERN 

HSA          I     WESTERN 

HSA       11     PIEDMONT 

HSA     III     S.    PIEDMONT 

HSA        IV    CAPITAL 

HSA          V    CARDINAL 

HSA       VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLEbHANr 

4 

ANSON 

5 

ASHt 

6 

AVERV 

7 

HhAUFORT 

ti 

BERTIE 

9 

BLADEN 

10 

BRUNSWICK 

11 

BUNCOMBE 

12 

BUR<E 

13 

CABARRUS 

14 

CALDWELL 

15 

CAMUEN 

16 

CARTERET 

17 

CASwELL 

18 

CATAWBA 

19 

CHATHAM 

20 

CHEROKEE 

21 

CHOWAN 

22 

CLAY 

23 

CLEVELAND 

24 

COLUMBUS 

25 

CRAVEN 

26 

COi^bERLAND 

27 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

30 

DAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

ED(,ECOMBE 

34 

FORSYTH 

35 

FRANKLIN 

36 

C7ASTON 

37 

GATES 

3  8 

GRAHAM 

39 

GRANVILLE 

40 

GREENE 

41 

GUILFORD 

7 

6.60 

54 

10.43 

9.45 

1 

3.62 

12 

8.91 

10.52 

0 

0.00 

5 

10.23 

15.70 

3 

11.43 

12 

9.15 

6.18 

I 

4.25 

10 

8.56 

5.26 

0 

0.00 

5 

6.63 

5.10 

4 

9.42 

19 

8.97 

7.26 

2 

9.50 

11 

10.37 

9.22 

5 

16.16 

27 

17.52 

13.74 

1 

1.96 

12 

5.05 

4.96 

16 

9.23 

76 

8.95 

7.60 

4 

5.17 

22 

5.78 

6.39 

10 

10.42 

46 

9.8t 

10.11 

8 

11.19 

19 

5.40 

5.85 

0 

0.00 

2 

6.77 

7.20 

6 

11.75 

15 

6.08 

5.80 

1 

4.50 

4 

3.59 

4.63 

9 

7.66 

39 

6.83 

7.25 

3 

8.  16 

23 

12.81 

10.76 

3 

14.16 

12 

11.68 

12.45 

0 

0.00 

5 

7.49 

5.59 

0 

0.00 

1 

2.79 

1.  54 

8 

9.18 

37 

8.59 

8.20 

6 

11.41 

42 

16.05 

15.27 

2 

2.45 

38 

9.51 

12.35 

15 

5.89 

70 

5.49 

9.72 

2 

14.29 

5 

7.46 

7.07 

1 

4.65 

10 

10.67 

11.60 

6 

4.82 

42 

6.92 

7.86 

2 

7.18 

15 

11.12 

12.86 

8 

19.20 

23 

11.05 

9.45 

19 

11.07 

109 

13.17 

11.42 

6 

10.01 

28 

9.50 

7.87 

36 

13.51 

169 

12.95 

12.16 

4 

11.28 

24 

14.19 

10.26 

14 

8.03 

60 

6.98 

7.33 

2 

20.42 

9 

18.89 

11.57 

2 

28.50 

5 

14.01 

21.73^ 

3 

7.69 

32 

17.05 

13.  16 

0 

0.00 

6 

7.27 

5.34 

23 

6.82 

124 

7.50 

7.42 

SEE     SECTION     II:     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNCERTAIN. 


"MORTALITY  STATISTICS  FOR  I988f  '^ORTH  CAROLl-^iA  RESIDENTS 
SEPTICEMIA  CONT'D. 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

COUNTIES 

OF    DEATHS 

RATE=;= 

OF    DEATHS 

RATE* 

DEATH    RATE: 

(CONT'D) 

1988 

198  8 

1984-86 

1984-88 

l98<t-86 

<.2 

HALIFAX 

10 

17.59 

42 

14.92 

11.  12 

ki 

HARiNETT 

3 

't.52 

22 

6.86 

7.34 

•fU 

HArwJ3D 

6 

12. '.S 

17 

7.07 

4.15 

Wi 

MENOERSUN 

2 

2.88 

20 

5.97 

6.87 

Hb 

HERTFORD 

3 

12.67 

15 

12.57 

7.25 

47 

HOKE 

2 

8.3% 

10 

8.64 

7.57 

*»a 

HYDE 

0 

0.00 

1 

3.41 

2.71 

't9 

IREDELL 

<t 

4.36 

31 

6.98 

7.  11 

50 

JAC^SO.^I 

.3 

11.09 

12 

8.92 

7.21 

51 

JOHNSTON 

't 

4.95 

32 

8.20 

8.01 

52 

JONtS 

0 

0.00 

9 

18.25 

16.28 

b3 

LEE 

2 

4.76 

16 

8.30 

9.06 

S', 

LcNJlK 

6 

9.95 

27 

8.93 

8.  6o 

55 

LINCOLN 

1 

2.05 

10 

4.30 

t.9o 

b6 

MCDOWELL 

3 

8.25 

14 

7.71 

6.82 

57 

MACON 

7 

29.90 

10 

8.65 

4.96 

36 

MAOISON 

3 

17.40 

15 

17.39 

10.52 

59 

HART  IN 

5 

18.92 

17 

12.82 

10.01 

60 

MECKLENBURG 

29 

6.09 

Idl 

7.97 

8.65 

61 

MITCHELL 

I 

6.30 

13 

13.75 

7.81 

6^ 

MONTl^OMERY 

6 

24.82 

16 

13.36 

11.63 

6  3 

MOORE 

3 

5.05 

21 

7.44 

5.81 

6<» 

NASH 

6 

8.24 

43 

12.03 

12.57 

65 

NEW    HANOVER 

6 

6.31 

58 

10.16 

10.45 

66 

NORTHAMPTON 

3 

13.56 

18 

16.06 

11.41 

o7 

ONSLOh 

6 

4.78 

19 

3.07 

7.21 

08 

OKANuE 

5 

5.65 

47 

11.12 

14.49 

69 

PAMLICO 

Z 

18.21 

6 

10.99 

8.61 

70 

PASuUOTANK, 

0 

0.00 

5 

3.33 

2.  80 

71 

PENQtR 

0 

0.00 

0 

4.72 

5.03 

72 

PERWUIHANS 

0 

0.00 

6 

11.42 

7.83 

73 

PERSON 

3 

9.5'» 

11 

7.17 

5.73 

Tt 

PITT 

10 

9.80 

50 

10.18 

10.25 

75 

POLK 

0 

0.00 

6 

8.25 

5.05 

76 

RAN'JOLPH 

8 

7.78 

31 

6.24 

7.39 

77 

RICHMOND 

5 

10.90 

31 

13.57 

12.46 

7.5 

ROdcSON 

6 

5.55 

41 

7.o9 

7.03 

79 

RUCKINuHAM 

15 

17.34 

56 

13.07 

12.14 

bO 

RU.JAN 

8 

7.51 

38 

7.29 

6.12 

bl 

RUTHERFORD 

7 

12.10 

19 

6.64 

5.46 

32 

SAMPSON 

b 

11.73 

32 

12.66 

10.86 

83 

SCOTLAND 

2 

5.76 

19 

11.17 

12.28 

B*. 

STANLY 

3 

5.87 

15 

5.95 

5.8'f 

35 

STORES 

1 

2.74 

18 

10.07 

12.44 

86 

SURKY 

2 

3.22 

3d 

12.39 

10.87 

fl7 

SnAIN 

2 

19.01 

5 

9.39 

5.71 

88 

THANSYLVANIA 

0 

0.03 

8 

6.23 

4.00 

89 

tyrkell 

0 

0.00 

2 

9.72 

14.19 

90 

UNION 

5 

5.95 

20 

4.99 

5.82 

91 

VANCE 

1 

2.54 

31 

16. C2 

13.79 

92 

HAKE 

31 

7.97 

157 

8.62 

11.26 

93 

■BARREN 

5 

30.07 

ZZ 

26.68 

16.49 

9<, 

WASHINGTON 

'f 

27.32 

9 

12.36 

12.24 

95 

WATAUkiA 

2 

5.76 

14 

8.15 

7.29 

96 

WAYNE 

12 

12.16 

34 

6.92 

7.59 

97 

WILKES 

8 

13.02 

34 

11.1b 

9.49 

98 

WILSON 

7 

10.67 

21 

6.47 

6.92 

99 

YADKIN 

2 

6.59 

20 

13.46 

12.33 

100 

YANCEY 

0 

0.00 

6 

7.60 

4.77 

SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  HAY  BE  UNRELIABLE. 


DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DtPARTMcNT  OF  ENVIKUNMcNT.  HEALTH  AND  NATURAL  RESOURCES 


DIABETES  MELLITUS 


Diabetes  Meliitus  is  one  of  the  chronic  noncommunicable 
diseases  that  have  increased  markedly  in  this  century  (4).  It  is 
a  major  public  health  problem  and  a  leading  cause  of  death, 
disability,  and  cost  in  the  United  States.  Since  the  discovery 
of  insulin  and  other  drugs  for  lowering  hyperglycemia,  a  reduc- 
tion in  acute  complications  of  diabetes  has  improved  the  quality 
of  life  of  many  diabetic  patients.  An  estimated  6.0  million 
people  in  the  United  States  have  been  diagnosed  as  having  diabe- 
tes; perhaps  another  4.0  million  people  harbor  this  syndrome  but 
remain  undiagnosed  (5)  .  Deaths  with  diabetes  as  the  underlying 
cause  account  for  1.8  percent  of  the  United  States  mortality  and 
for  one  percent  of  potential  years  of  life  lost  before  age  65 
(6)  . 

In  1988,  a  total  of  1,326  North  Carolinians  were  reported  to 
have  died  from  diabetes,  making  it  the  seventh  leading  cause  of 
death  in  the  state.  These  deaths  represent  a  rate  of  2  0.4  deaths 
per  100,000  population,  a  27.8  percent  increase  over  the  1987 
rate  for  diabetes  as  an  underlying  cause.  In  1987,  North  Caroli- 
na's rate  of  16.0  was  one  percent  higher  than  the  United  States 
rate,  but  after  adjustment  for  age,  the  state's  rate  was  seven 
percent  higher.  In  1986,  19  states  had  a  higher  age-adjusted 
mortality  rate  (6). 

But  these  figures  are  unrepresentative  of  the  true  propor- 
tion of  deaths  that  occur  with  diabetes.  Like  hypertension  and 
atherosclerosis,   diabetes   is  an  associated   condition  far   more 
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often  than  it  is  the  underlying  cause  of  death.  In  1988  a  total 
of  4,894  death  certificates,  representing  8.2  percent  of  deaths 
to  North  Carolina  residents  had  a  mention  of  diabetes.  (For 
further  information  on  mentioned  conditions,  see  Section  IX). 

As  an  underlying  cause  of  death  in  1984-88,  nonwhites  had 
higher  age-adjusted  rates  than  whites.  The  rate  for  nonwhite 
males  was  2.2  times  that  for  white  males,  while  the  nonwhite 
female  rate  was  3  times  the  white  female  rate.  Male  and  female 
rates  were  similar  within  each  race  group.  From  1979-83  to 
1984-88  the  age-adjusted  death  rate  with  diabetes  as  the  underly- 
ing cause  increased  by  four  percent  in  North  Carolina.  Increases 
were  12.8  for  nonwhite  males,  5.8  for  nonwhite  females,  4.3  for 
white  females,  and  no  change  for  white  males.  Based  on  U.S.  data 
from  1986,  only  19  states  had  a  higher  age-adjusted  mortality 
rate  (6)  . 

Regardless  of  race  or  sex,  deaths  from  diabetes  mellitus  are 
far  more  common  among  the  elderly.  Looking  at  1984-88  deaths  in 
North  Carolina  age  65  and  older,  there  were  3483  deaths  attribut- 
ed to  diabetes  for  a  rate  of  95.2.  By  comparison,  the  1984-88 
rate  for  persons  of  all  ages  was  15.9.  Over  two-thirds  of  deaths 
from  diabetes  are  to  persons  age  65  and  over. 

RISK  FACTORS 

Factors  that  are  reported  to  increase  the  risk  of  diabetes 
have  varied  from  one  study  to  another.  It  is  generally  found, 
however,  that  smoking,  hypertension,  and  being  overweight  are 
modifiable  risk  factors  for  death  among  diabetic  persons,  and 
estimates  of  deaths  that  could  be  averted  by  eliminating  these 
risk  factors  are  substantial.  Diabetes  also  contributes  to 
end-stage  renal  disease,  amputations,  blindness,  and  other 
serious  complications;  associated  risk  factors  include  higher 
levels   of  glycemia,   smoking,  and  hypertension.    Assuming  that 
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risk-factor  reductions  among  diabetic  persons  would  have  the  same 
benefit  as  in  the  general  population,  more  effective  control  of 
smoking,  hypertension,  and  obesity  should  further  decrease 
morbidity  and  mortality  rates  among  diabetic  persons.  (6) 


GEOGRAPHIC  PATTERNS 

As  with  septicemia,  no  attempt  is  made  to  assess  county-by- 
county  geographic  variations  in  the  underlying-cause  diabetes 
death  rate  since  diabetes  mellitus  is  much  more  likely  to  be 
reported  as  a  mentioned  rather  than  an  underlying  condition.  In 
Section  IX  of  this  volume  there  are  county  maps  depicting  the 
1984-88  diabetes  mentions,  as  well  as  significant  clusters  of 
high-rate  counties.  These  maps  suggest  that  residents  of  the 
central  eastern  and,  to  a  lesser  degree  western  counties  may  be 
at  relatively  high  risk  for  diabetes,  even  after  the  effects  of 
age,  race,  and  sex  have  been  controlled. 
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TABLE-   12 
MOKTALITY   STATISTICS   FOR   1986 
MOKTH   CAROLINA   RtSIDfcNTS 
DIAdeTES   MELLITJS 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

GcO(,RAPHICAL 

OF    DtATHS 

RATE* 

OF    DEATHS 

RATE-;' 

DEATH    RATE' 

AREA 

198d 

1988 

I9d<t-Qii 

198'.-66 

1984-88 

NORTH    CAROLINA 

1326 

ZCiti 

50^0 

15.92 

15.92 

RfcoIONS 

OHR          I     WESTERN                              46<t  20.86  1703  15.71  16.'f8 

DH8       II    N.    CENTRAL                    296  21.71  1153  17.28  16.60 

DhR     III    S.    CtNTRAL                    269  17.5V  1066  l^r-BS  15. 4*. 

OHR       IV    EASTERN                             297  21.71  1118  16.66  15.57 

237  21.63  859  15.93  17.20 

259  21.55  991,  16.89  16.96 

227  20.12  S^it  15.50  I6.<f5 

172  n.Tt  639  13.79  I't.ll 

189  19. 't2  762  15. 91*  16.12 

Z'tZ  21.61  942  17.09  15.97 


HSA          I     WESTERN 

MSA       II     PIEDMONT 

HSA    III     S.     PIEDMONT 

HSA       IV    CAPITAL 

HSA          V    CARDINAL 

HSA       VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLEGHANY 

4 

ANSON 

5 

ASHE 

6 

AVERY 

7 

BEAUFORT 

8 

bERTIE 

9 

bLADEN 

10 

BRUNSWICK 

11 

bU.NCOMBE 

12 

faURK,E 

13 

CABARRUS 

l<t 

CALDWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASwELL 

18 

CATAhbA 

19 

CHATHAM 

20 

CHEROKEE 

21 

CHOWArx 

ZZ 

CLAY 

23 

CLEVELAND 

Z<t 

CULUMbUS 

25 

CRAVEN 

26 

CUMbERLAND 

27 

CURRITUCK 

2B 

DARE 

29 

DAVIDSON 

30 

DAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

EDGECOMBE 

34 

FORSYTH 

35 

FRANKLIN 

36 

GASTON 

3  7 

GATES 

38 

GRAHAM 

39 

GRANVILLE 

40 

GREENE 

41 

GUILFORD 

41 

38.71 

118 

22.79 

19.63 

2 

7.25 

10 

7.43 

14.39 

2 

20,36 

4 

8.18 

4.92 

6 

22.86 

20 

15.25 

9.64 

5 

21.28 

19 

16.27 

26.21 

3 

19.66 

9 

11.93 

9.76 

19 

44.77 

50 

23.62 

18.88 

10 

47.53 

30 

28.30 

18.99 

9 

29.09 

40 

25.95 

20.63 

7 

13.73 

29 

12.21 

12.60 

39 

22.51 

138 

16.25 

15.24 

20 

25.86 

66 

17.35 

20.  17 

14 

14.59 

47 

10.05 

9.65 

19 

26.59 

62 

17.63 

22.23 

0 

0.00 

9 

30.47 

30.32 

11 

21.55 

51 

20.70 

24.04 

9 

40.55 

23 

20.68 

19.21 

28 

23.86 

90 

15.77 

18.49 

B 

21.77 

19 

10.58 

9.53 

2 

9.44 

U 

10.71 

5.66 

4 

29.20 

14 

20.98 

12.35 

1 

13.74 

5 

13.98 

7.42 

18 

20.66 

89 

20.68 

20.19 

16 

30.44 

43 

16.43 

14.10 

9 

11.03 

36 

9.01 

10.89 

32 

12.56 

131 

10.27 

17.45 

5 

35.74 

17 

25.38 

24.  59 

3 

13.97 

11 

11.74 

8.93 

19 

15.28 

86 

14.17 

17.64 

4 

14.36 

18 

13.35 

13.99 

11 

26.40 

41 

19.70 

15.  78 

41 

23.90 

125 

15.11 

13.  52 

16 

26.71 

46 

15.61 

12.06 

70 

26.28 

267 

20.46 

19.53 

12 

33.85 

30 

17.73 

12.83 

37 

21.24 

119 

13.84 

15.95 

2 

20.42 

12 

25.18 

16.69 

0 

0.00 

1 

2.80 

16.06 

10 

25.65 

41 

21.84 

16.  12 

4 

24.41 

16 

19.41 

16.71 

57 

10.92 

2  54 

15.38 

15.27 

<=    SEE     SECTION     il;     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNRELIABLE. 


MORTALITY  STATISTICS  FOR  1968.  NORTH  CAROlIMA  RESIOcNTS 
UIAbcTcS  MELLITUS  CONT'D. 


C.-JUNTI  tS 
(CUNT'U) 

ifZ  HALIFAX 

ifi  HARNtTT 

kh  HAYWOOD 

itb  MeNU£RSON 

ht>  HtRIFORO 

1*7  HOKt 

'tS  HYDt 

^19  IRtOELL 

50  JACnSON 

3  1  JOH.^STON 

5  2  JONES 

53  LfcE 

5't  LENOIR 

55  LINCOLN 

56  MCOJWELL 

57  MACON 

58  MADISON 

59  MARTIN 
bO  MECKLENBURG 
61  MITCHELL 
bZ  MONTGOMERY 
63  MOORE 
b'i  NASH 

65  NEt^    HANOVER 

66  NORTHAMPTON 
o7  ONSLOW 

68  ORANGE 

69  PAMLICO 

70  PASyUOTANK 

71  PENDER 
7^  PERjJIMANS 

73  PERSON 

74  PITT 
7  5  POLK 

76  RANJOLPH 

77  RICHMOND 

78  RObfcSUN 

79  ROCKINGHAM 
BO  KUWAN 
81  ROTHEREORO 
tiZ  SAMf'SON 
83  SCOTLAND 
Sit  STANLY 
U5  STOKES 

86  SURRY 

87  SWAIN 

88  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARHFN 
'■)'*  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  WILSON 

99  YAOKIN 
100  YANCEY 

*  SEE  SECTION  11;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENTt  HEALTH  AND  NATURAL  RESOURCES 


NJMbEK 

DEATH 

NUMBER 

DEATH 

AOJUSTEO 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

UEATh    KATE- 

1988 

1983 

1984-88 

1984-88 

1984-88 

B 

I't.OT 

59 

20.90 

15.  70 

6 

9.05 

42 

13.10 

14.04 

13 

26.93 

36 

14.97 

9.45 

10 

U.'t3 

43 

12.84 

9.89 

6 

25.34 

26 

21.80 

1  7.  7b 

4 

16.68 

17 

14.70 

11.33 

0 

0.00 

4 

13.67 

12.64 

13 

14.19 

66 

14.87 

13.97 

0 

22.18 

23 

17.10 

24.  87 

21 

26.03 

58 

14.86 

15.05 

2 

20.31 

9 

18.25 

12.54 

10 

23.84 

25 

12.23 

12.31 

u 

18.24 

52 

17.21 

13.69 

10 

20.58 

40 

17.23 

2  4.71 

6 

16.50 

29 

15.98 

19. 6f 

6 

25.63 

17 

14.71 

8.06 

'f 

23.21 

21 

24.35 

53.80  * 

12 

45.42 

35 

26.40 

19.41 

10<f 

21.34 

365 

10.08 

17.86 

<t 

27.21 

21 

26.88 

17.95 

<* 

16.54 

15 

12.52 

10.99 

a 

13.48 

40 

14.18 

11.91 

13 

17.87 

61 

17.07 

15.83 

28 

23.84 

91 

15.94 

16.20 

5 

22.61 

25 

22.31 

12.62 

10 

7.96 

37 

5.98 

13.92 

10 

11.30 

45 

10.64 

13.97 

0 

0.00 

6 

10.99 

6.83 

9 

29.33 

30 

20.00 

16.86 

4 

14.76 

U 

10,24 

8.61 

2 

18.12 

3 

5.71 

3.30 

7 

22.27 

29 

18.91 

15.64 

26 

25.48 

87 

17.72 

18.08 

5 

33.96 

17 

23.37 

17.96 

23 

22.39 

o3 

12.69 

15.46 

16 

34.88 

57 

24.95 

21.75 

32 

29.62 

144 

27.01 

28.46 

16 

18.50 

67 

15.64 

14.80 

17 

15.95 

96 

18.43 

16.95 

17 

29.40 

49 

17.14 

17.39 

12 

23.57 

43 

17.02 

13.97 

b 

14.40 

37 

21.75 

18.54 

15 

29.38 

58 

23.03 

25.49 

<» 

10. 9o 

16 

10.07 

10.58 

15 

24.15 

64 

20.87 

21.94 

6 

57.04 

19 

35.70 

33.87 

5 

19.09 

17 

13.24 

22.84 

2 

48.84 

3 

14.59 

10.37 

17 

20.23 

53 

13.23 

15.97 

7 

17.82 

45 

23.26 

17.97 

itS 

11.58 

208 

11.42 

14.85 

1 

6.01 

14 

16.98 

8.26 

1 

6.83 

10 

13.74 

11.24 

i* 

11.53 

13 

7.57 

16.78 

23 

23.32 

96 

19.54 

19.45 

9 

14.65 

35 

11.49 

14.84 

18 

27.44 

66 

20.34 

19.79 

1 

3.29 

16 

10.77 

7.75 

3 

18.73 

15 

19.01 

13.26 

PNEUMONIA  AND  INFLUENZA 

In  1988  a  total  of  1,930  North  Carolinians  died  from  pneumo- 
nia (viral  and  bacterial)  or  influenza.  The  crude  mortality  rate 
of  29.8  deaths  per  100,000  population  in  1988  was  up  18  percent 
from  25.2  in  1987.  A  comparison  of  the  five-year  period  1979-83 
to  1984-88  reveals  that  the  pneumonia  and  influenza  rate  rose  26 
percent,  from  21.4  to  2  7.0. 

After  adjusting  for  age,  the  upward  trend  in  pneumonia  and 
influenza  mortality  rates  is  dampened  significantly.  Less  than 
an  eight  percent  increase  is  noted  when  comparing  1979-83  to 
1984-88  age-adjusted  rates,  suggesting  that  much  of  the  increase 
in  unadjusted  rates  was  due  to  changes  in  the  age  structure  of 
the  population.  North  Carolina's  elderly  population  has  grown 
more  rapidly  than  the  rest  of  its  population,  and  is  expected  to 
double  in  the  thirty  years  from  1980  to  2010  (7)  . 

The  rate  of  pneumonia  and  influenza  mortality  increases  with 
age,  regardless  of  race  or  sex.  In  the  period  1984-88  nearly  85 
percent  of  such  deaths  were  to  persons  65  and  older. 

While  the  nonwhite  male  age-adjusted  rate  for  1984-88  was 
the  highest  of  the  race-sex-specific  rates,  it  represented  the 
smallest  increase  from  1979-83  to  1984-88  (4.8  percent).  Non- 
white  females  increased  the  most,  rising  16.7  percent.  White 
male  and  female  age-adjusted  rates  increased  eight  and  nine 
percent,  respectively. 

The   1987   age-adjusted  mortality  rate  for  pneumonia   and 
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influenza  was  1.5  percent  below  the  United  States  rate  (3). 

North  Carolina's  age-adjusted  race-sex-specific  rates  for  non- 
white  males  and  females  were  somewhat  higher  than  national 
averages,  while  state  white  rates  were  slightly  lower. 

Pneumonia  and  influenza  was  the  sixth  leading  cause  of  death 
in  1988  when  ranked  on  the  basis  of  unadjusted  mortality  rates. 
Race-sex-specific  rankings  reveal  that  pneumonia  and  influenza 
was  the  sixth  leading  cause  of  death  for  white  males  (30.7  deaths 
per  100,000),  fourth  for  white  females  (32.9),  sixth  for  nonwhite 
males  (29.5),  and  sixth  for  nonwhite  females  (17.8).  Pneumonia 
and  influenza  was  North  Carolina's  tenth  leading  cause  of  poten- 
tial years  of  life  lost,  accounting  for  139  years  lost  per 
100,000  population. 

RISK  FACTORS 

Persons  most  at  risk  of  dying  from  pneumonia  or  influenza 
are  those  over  age  50,  those  with  chronic  diseases  of  the  heart, 
liver,  lungs,  kidneys,  or  those  with  diabetes  (8)  .  Respiratory 
infections  in  the  form  of  pneumonia  or  pneumonitis  are  also 
common  in  the  neonatal  period  and  a  significant  cause  of  morbidi- 
ty and  mortality  in  the  newborn  (9) . 

GEOGRAPHIC  PATTERNS 

Figures  10. A  and  10.  B  depict  the  county  unadjusted  and 
age-race-sex-adjusted  1984-88  rates  for  pneumonia  and  influenza. 
As  shown  in  Figure  10. A,  most  of  the  100  North  Carolina  counties 
have  relatively  low  unadjusted  mortality  rates.  Madison,  Mitch- 
ell, and  Alleghany  in  the  Western  DHR  region  have  high  rates, 
however,  as  have  Stokes  and  Warren  in  the  North  Central,  Anson  in 
the  South  Central,  and  Chowan  in  the  Eastern  Region.  Overall 
pneumonia   and   influenza  unadjusted  mortality   rates  were  the 
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highest  in  the  North  Central  DHR  Region  (35.3)  and  the  Western 
Region  (31.8)  . 

After  adjusting  for  age,  race,  and  sex  differences  (see 
Figure  10. B)  ,  Stokes,  Alleghany,  V'Jarren,  Anson,  Chowan,  and 
Camden  exhibited  rates  in  the  two  highest  levels.  In  short,  high 
rate  occurs  in  mostly  rural  counties  and  cannot  be  attributed  to 
the  age-race-sex  distributions  in  these  counties.  Also,  the  high 
rates  noted  in  Anson,  Stokes,  and  Warren  counties  have  persisted 
since  1979-81  (10) . 

When  using  the  procedures  outlined  in  Section  II,  geographic 
clusters  of  the  counties'  high  unadjusted  pneumonia  and  influenza 
mortality  rates  are  not  statistically  significant.  Similarly, 
adjusting  for  age,  race,  and  sex  does  not  reveal  any  meaningful 
clustering  among  the  counties.  This  result  is  consistent  with 
earlier  findings  (10). 
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TABLt-   13 
MURTALITY   STATISTICS   FOR   19 
NORTH   CAROLINA   RESIDENTS 
PNEUMONIA   ANO   INFLOtM^A 


NUMbEK 

DEATH 

NJMdER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

HATS'* 

DEATH    RATE 

1988 

19S8 

193'»-a8 

198't-88 

1984-88 

CEOijRAPHICAL 
AREA 


NORTH    CAROLINA  1930 


DHR          I    WESTERN                            708  Sl.S'r  3155  29.11 

DHR       II    N.    CENTRAL                    'tSl  35.28  1971  29.5't 

DHR    III     S.    CtNTRAL                    379  2<f.72  1635  22.01 

DHR       IV     EASTERN                              362  26.<f6  1777  26.48 

365  33.31  1753  32.51 

411  34.20  1679  28.53 

343  30.41  1402  25.75 

253  26.09  1137  24.55 

260  26.72  1102  23.06 

298  26.61  1465  26.53 


HSA          I     WESTERN 

HSA       II    PIEDMONT 

HSA    III     S.     PIED>10NT 

HSA       IV    CAPITAL 

HSA          V    CARDINAL 

HSA       VI     EASTERN 

COJNTIES 

I 

ALAMANCE 

2 

ALEXANDER 

3 

ALLEGHANY 

4 

ANS3N 

5 

ASHE 

6 

AVERY 

7 

BEAUFORT 

8 

BERTIE 

9 

BLAuEN 

10 

bRUNSWICK 

11 

BUNCOMBE 

12 

BURKE 

13 

CABARRUS 

14 

CALDWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASWELL 

Id 

CATAWBA 

19 

CHATHAM 

ZO 

CHEROKEE 

21 

CHOiJAN 

ZZ 

CLAY 

23 

CLEVELAND 

24 

CJLUMBUS 

25 

CRAVEN 

26 

CUMBERLAND 

27 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

30 

DAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

EDbfc COMBE 

34 

FORSYTH 

35 

FRANKLIN 

36 

ijAstun 

37 

CATtS 

38 

1>RAHAM 

39 

(.RANVILLt 

40 

GREENE 

41 

GUILFORD 

SEt    SECTION     11;     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNRELIABLE. 
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26. 

63 

27. 

78 

26. 

27 

27. 

.78 

27. 

lib 

27. 

>Z6 

26. 

.23 

26. 

,  97 

26. 

,85 

27. 

.94 

21 

19.82 

99 

19.12 

16.52 

9 

32.65 

39 

28.97 

3  5.50 

6 

61.10 

40 

81.87 

44.17 

18 

68.60 

76 

57.95 

46.07 

7 

29.80 

30 

25.70 

14.66 

7 

45.88 

27 

35.81 

30.  24 

17 

40.06 

81 

38.27 

32.54 

6 

28.51 

37 

34.90 

26.74 

12 

38.79 

52 

33.74 

34.44 

12 

23.54 

71 

29.89 

30.79 

69 

39.83 

342 

40.27 

28.94 

24 

31.04 

86 

22.61 

26.17 

54 

56.23 

177 

37.87 

33.96 

22 

30.79 

85 

24.17 

2  8.80 

2 

33.01 

13 

44.01 

43.03 

10 

19.59 

53 

21.51 

21.44 

6 

27.03 

23 

25.17 

26.55 

33 

28.12 

147 

25.76 

28.77 

13 

35.38 

54 

30.09 

26.23 

8 

37.76 

31 

30.19 

16.66 

7 

51.11 

40 

59.94 

42.28 

3 

41.24 

15 

41.95 

21.41 

23 

26.40 

102 

23.70 

22.40 

24 

45.66 

97 

37.08 

3  5.62 

12 

14.70 

64 

16.02 

23.44 

42 

16.49 

155 

12.16 

25.47 

2 

14.29 

18 

26.87 

27.47 

6 

27.95 

25 

26.69 

26.93 

30 

24.13 

149 

24.56 

25.93 

6 

21.54 

34 

25.22 

26.71 

7 

16.80 

49 

23.55 

20.97 

44 

25.65 

241 

29.13 

28.31 

19 

31.72 

106 

35.98 

31.20 

101 

37.91 

363 

27.82 

26.36 

10 

28.21 

38 

22.46 

18.63 

52 

29.85 

220 

25.59 

27.46 

7 

71.50 

19 

39.87 

35.54 

3 

42.75 

8 

22.43 

38.92' 

15 

38.48 

74 

39.42 

36.54 

5 

30.51 

16 

19.41 

20.28 

132 

39.18 

501 

30.33 

28.77 

MORTALITY  STATISTICS  FOR  1988»  NORTH  CAROLINA  RESIDENTS 
PNtJMDNIA  AND  INFLUENZA  CONT'D. 


COUNTIES 
(CONT'D) 

kZ    HALIFAX 
^3  HARNETT 
4^  HAVWOOD 
hS    HENDERSON 
46  HERTFORD 
hi    HOKE 
"tS  HYDE 

49  IKEDELL 

50  JACK.SON 

51  JOHNSTON 

52  JONES 

53  LEE 

54  LENOIR 

55  LI'^COLN 

56  MCDOWELL 

57  MACON 

58  MADISON 

59  MARTIN 

60  MECKLENBURG 

61  MITCHELL 

62  MONTGOMERY 

63  MOORE 

64  NASH 

65  NEW  HANOVER 

66  NORTHAMPTON 

67  ONSLOW 

68  ORANGE 

69  PAMLICO 

70  PASyUOTANK 

71  PENDER 

72  PE^JUIMANS 

73  PERSON 

74  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  RObESON 

79  ROCKINGHAM 

80  ROWAN 

81  RUTHERFORD 

82  SAMPSON 

83  SCOTLAND 

84  STANLY 

85  STdKES 

86  SURRY 

87  SWAIN 

88  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 
9  3  wARREN 

94  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  WILSON 

99  YADKIN 
100  YANCEY 

''  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENT.  HEALTH  AND  NATURAL  RESOURCES 


NUMBER 

DEATH 

NOMtJtR 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    KATE* 

1988 

1938 

1984-88 

1984-68 

1984-68 

22 

38.70 

84 

29.84 

26.  10 

14 

21.12 

81 

25.27 

2  7.  34 

20 

41.43 

96 

39.94 

27.17 

27 

38.98 

140 

41.82 

25.53 

3 

12.67 

37 

31.02 

20.51 

5 

20.85 

25 

21.61 

36.76 

2 

35.22 

7 

23.93 

16.44 

33 

36.02 

146 

32.89 

29.07 

14 

51.75 

50 

37.18 

34.20 

25 

30.99 

102 

26.14 

26.43 

2 

20.31 

12 

24.33 

23.37 

10 

23.84 

42 

20.55 

21.28 

19 

31.51 

70 

23.16 

23.47 

9 

18.52 

51 

21.97 

21.47 

10 

27.51 

47 

25.90 

23.75 

1* 

17.09 

36 

31.15 

29.02 

10 

58.03 

43 

49.86 

35.54 

10 

37.85 

42 

31.68 

27.78 

110 

23.10 

453 

19.96 

22.79 

<► 

27.21 

44 

60.52 

33.15 

10 

41.37 

42 

35.07 

29.33 

27 

45.51 

86 

30.49 

22.65 

15 

20.62 

113 

31,63 

31.41 

18 

15.32 

112 

19.62 

21. t6 

11 

49.75 

44 

39.27 

37.18 

17 

13.54 

70 

11.31 

29.30 

15 

16.95 

75 

17.74 

23.31 

3 

27.32 

ZZ 

40.30 

27.42 

8 

26.07 

46 

30.67 

27.03 

10 

36.92 

32 

25.21 

ZZ.  13 

8 

72.50 

ZZ 

41.89 

27,36 

18 

57.28 

50 

32.60 

28.91 

21 

20.58 

123 

25.05 

29.93 

h 

27.17 

26 

35.75 

21.38 

ZZ 

21.41 

93 

18.74 

22.18 

10 

21.80 

61 

26.71 

24.89 

37 

34.25 

113 

21.20 

24.87 

32 

37.00 

159 

37.12 

35.00 

50 

46.94 

199 

38.22 

28.88 

21 

36.32 

118 

41.29 

31.97 

l<^ 

27.50 

66 

26.12 

23.87 

7 

20.  17 

33 

19.40 

22.01 

17 

33.30 

64 

25.42 

20.73 

21 

57.55 

87 

48.68 

51.08 

27 

43.47 

99 

32.28 

23.51 

4 

38.03 

15 

28.18 

18.34 

4 

15.27 

38 

29.61 

22.32 

3 

73.26 

8 

38.91 

32.21 

18 

21.42 

92 

22.98 

27.51 

19 

48.38 

79 

40.84 

34.  19 

76 

19.56 

331 

18.17 

25.48 

8 

48.12 

51 

61.86 

46.75 

5 

34.15 

23 

31.60 

34.91 

11 

31.72 

36 

20.97 

21.78* 

25 

25.34 

110 

22.39 

26.27 

17 

27.67 

89 

29.21 

27.85 

24 

36.59 

111 

34.22 

37.00 

13 

42.87 

67 

45.11 

34.58 

1 

6.24 

23 

29.16 

17.23 

PNEUMONIA  AND  INFLUENZA 


MORTALITY  RATES  PER  100,000  POPULATION 


81.87  to  81.87 
57.95  to  61  .86 
48.68  to  49.87 
33.74  to  45. 11 
16.02  to  32.90 
11.31  to  12.16 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1$ 


FIGURE  10.A 


PNEUMONIA  AND  INFLUENZA 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


51.08  to51.08 
42.28  to  46.76 
29.94  to  38.93 
24.87  to  29.33 
20.28  to  23.87 
14.67  to  18.63 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1$ 


FIGURE  10. B 
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CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASE  AND  ALLIED  CONDITIONS 

In  1988  a  total  of  2,098  North  Carolinians  died  from  chronic 
obstructive  pulmonary  disease  or  one  of  its  allied  conditions 
(i.e.,  bronchitis,  emphysema,  asthma,  and  other  chronic  obstruc- 
tive pulmonary  diseases  and  allied  conditions).  The  rate  of  32.3 
deaths  per  100,000  population  was  up  15  percent  from  28.1  in 
1987.  This  increase  is  similarly  evident  when  one  compares  the 
five-year  period  1979-83  to  1984-88;  the  crude  mortality  rate  for 
chronic  obstructive  pulmonary  disease  (COPD)  increased  28  percent 
from  21.9  to  28.1.  This  upward  trend  contrasts  with  declines  or 
stabilizations  in  rates  for  many  other  leading  causes  of  death. 

Even  when  adjusting  for  age,  mortality  rates  have  risen 
substantially  since  the  five-year  period  1979-83,  up  15.5  percent 
in  1984-88.  The  largest  increases  were  for  white  females  (up  42 
percent) ,  nonwhite  males  (up  20  percent) ,  and  nonwhite  females 
(up  21  percent) .  As  white  males  have  accounted  for  over  half  of 
COPD  deaths  since  1980,  their  relatively  modest  three  percent 
rise  offset  the  other  increases  to  some  extent. 

The  1987  North  Carolina  age-adjusted  mortality  rate  for  COPD 
was  six  percent  below  the  United  States  rate  (3)  .  In  1986  35 
states  ranked  higher  than  North  Carolina  in  smoking-related 
obstructive  pulmonary  disease  mortality  (11). 

COPD  was  the  fifth  leading  cause  of  death  in  1988,  moving  up 
from  sixth  place  in  1980.  An  examination  of  the  1988  race-sex- 
specific  rates  rankings  (unadjusted  for  age)  reveals  that  COPD 
was  the   fifth  leading   cause  of   death  for  white  males   (46.7), 
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sixth  for  white  females  (28.5),  seventh  for  nonwhite  males 
(27.6),  and  thirteenth  for  nonwhite  females  (7,3).  COPD  was 
North  Carolina's  seventh  leading  cause  of  potential  years  of  life 
lost,  accounting  for  156  years  lost  per  100,000  population. 

Rates  of  COPD  mortality  increase  with  age.  In  the  period 
1984-88  over  77  percent  of  such  deaths  were  to  persons  65  and 
older. 

RISK  FACTORS 

Evidence  over  the  past  2  5  years  indicates  that  cigarette 
smoking  is  the  most  important  risk  factor  for  the  development  of 
chronic  bronchitis  and  obstructive  airways  disease.  While  there 
is  no  way  to  reverse  or  repair  COPD  damage  to  the  airways  and 
lungs,  treatment  is  aimed  at  slowing  the  progress  of  the  disease 
and  lessening  the  discomfort  of  the  symptoms  (12) .  Occupational 
exposure  to  various  dusts  and  air  pollution  have  also  been 
implicated  as  risk  factors  (10). 

That  COPD  mortality  is  increasing  would  seem  to  be  inconsis- 
tent with  the  significant  decline  in  the  prevalence  of  smoking 
since  the  first  Surgeon  General's  Report  on  the  Health  Conse- 
quences of  Smoking  in  1964.  The  lengthy  period  of  latency 
between  smoking  exposure  and  COPD  onset  explains  this  seeming 
inconsistency  (11). 

GEOGRAPHIC  PATTERNS 

Figures  11.  A  and  11. B  depict  the  county  unadjusted  and 
age-race-sex-adjusted  1984-88  rates  for  COPD.  As  shown  in  Figure 
11. A,  most  of  the  100  North  Carolina  counties  have  relatively  low 
mortality  rates  (lowest  three  levels).  Twelve  counties  concen- 
trated in  the  westernmost  portion  of  the  DHR  Western  Region  had 
high  rates,   as  did  two  North  Central   counties,  three  South 
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Central  counties,  and  three  in  the  Eastern  Region. 

After  adjusting  for  age,  race,  and  sex  differences,  the 
pattern  of  COPD  mortality  changes.  Only  seven  of  the  12  counties 
in  the  Western  Region  still  had  relatively  high  rates.  However, 
a  26-county  contiguous  area  from  Montgomery  and  Richmond  in  the 
South  Central  to  Bertie  and  Washington  in  the  Eastern  Region 
exhibited  rates  in  the  three  highest  levels.  Seven  counties  in 
the  North  Central  Region  also  had  high  adjusted  rates.  The  basic 
geographic  pattern  of  high  adjusted  and  unadjusted  rates  is 
similar  to  that  observed  in  1979-81,  although  more  contiguous 
counties  are  involved  (10)  . 

Procedures  described  in  Section  II  were  used  to  test  whether 
clustering  of  counties  with  high  unadjusted  and/or  age-race-sex 
adjusted  rates  was  statistically  significant.  An  examination  of 
the  map  below  shows  significant  clustering  of  12  high  unadjusted 
rate  counties  in  the  westernmost  portion  of  the  DHR  Western 
Region,  with  additional  small  clusters  elsewhere. 


CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASES 


MORTALITY  RATES  PER  100,000  POPULATION 

■  39.85  to  59.15  (P<--01) 
B  36.25  to  39.42  (P<-05) 
n     12.96to36.04 
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After  adjusting  for  age,  race,  and  sex,  the  pattern  of 
clustering  changes,  as  shown  on  the  following  map.  A  three-coun- 
ty cluster  remains  in  the  west,  while  the  number  of  adjacent 
high-rate  counties  in  the  east  and  south  has  increased.  These 
data  suggest  that  age-race-sex  differences  may  account  for  most 
clustering  of  high  rate  western  counties,  but  these  variables 
cannot  explain  the  clustering  that  occurs  among  counties  in  the 
east  and  southeast. 


CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASES 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 

■  36.65  to  48.01  {P<-.05) 

B  35.18  to  36.52  (fX-05) 

n  33.42  to  34.90  (p<-.05) 

D  12.94to32.92 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  ■  1988 
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NUMBER 

DEATH 

NJMBER 

DEATH 

ADJUSTED 

OP    DEATHS 

RATE* 

3F    DEATHS 

RATE* 

DEATH    RATE* 

1988 

19S8 

198<»-88 

iga'f-sa 

198't-88 

DHR 

I 

WESTERN 

OHR 

II 

N.    CfcNTRAL 

DHR 

III 

S.    CENTRAL 

DHR 

IV 

EASTERN 

HSA 

I 

WESTERN 

HSA 

II 

PIEDMONT 

TABLE-14 
MORTALITY   STATISTICS   FOR   1988 
NORTH   CAROLINA   RESIDENTS 
CHRONIC   OBSTRUCTIVE   PULMONARY   DISEASES 

GEOGRAPHICAL 
AREA 

NORTH  CAROLINA 


TitO  33.28  3202  29.5't  26.'f6 

kSl  35.72  2022  30.31  28.51 

<t23  27.59  1751  23.57  29.11 

k<*6  32.75  1908  28.<t'»  30.80 

tftti  <f0.'f3  1888  35.01  28. ^rb 

438  36. '►S  1787  30.36  28.70 

HSA    III    S.    PIEDMONT  297  26.33  131'^  2't.l3  24.2't 

HSA       IV    CAPITAL  237  Z<t.'t'^  10'>7  22.61  26.59 

HSA  V    CARDINAL  317  32.57  1268  26.53  30.94 

HSA       VI     EASTERN  366  32.68  1579  28.6'r  31.61 

COUNTIES 

1  ALAMANCE 

2  ALEXANDER 

3  ALLEGHANY 
<t    ANSON 

5  ASHb 

6  AVERY 

7  BEAUFORT 

8  BERTIE 

9  BLADEN 

10  BRUNSWICK 

11  BUNCOMBE 

12  BURKE 

13  CABARRUS 
l^t  CALDWELL 

15  CAMDEN 

16  CARTERET 

17  CASWELL 

18  CATAWBA 

19  CHATHAM 
2U  CHEROKEE 

21  CHOWAN 

22  CLAY 

23  CLEVELAND 
2'f  COLUMBUS 
2  5  CRAVEN 

26  CUMBERLAND 

27  CURRITUCK 

28  DARE 

29  DAVIDSON 
3U  DAVIE 

31  DUPLIN 

32  DURHAM 

33  EDGECOMBE 
3'.  FORSYTH 

35  FRANKLIN 

36  GASTON 

37  GATES 

38  GRAHAM 

39  GRANVILLE 
-♦O  GREENE 
i(l  GUILFORD 

<■  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


63 

59.48 

204 

39.41 

32.59 

6 

21.76 

28 

20.80 

22.76 

3 

30.55 

18 

36.84 

21.41 

8 

30.48 

17 

12.96 

12.94 

9 

38.31 

57 

48.83 

28.39 

15 

98.33 

39 

51.73 

40.53 

23 

54.20 

90 

42.53 

3  7.87 

9 

42.77 

31 

29.24 

32.31 

I't 

45.26 

39 

25.30 

25.77 

12 

23.54 

57 

24.00 

23.03 

86 

49.65 

352 

41.45 

32.71 

27 

34.92 

112 

29.45 

27.46 

31 

32.31 

144 

30.81 

2  6.66 

19 

26.59 

95 

27.02 

29,03 

7 

115.56 

13 

44.01 

40.00 

13 

25.47 

81 

32.88 

26.85 

8 

36.04 

36 

32.36 

33.67 

30 

25.56 

135 

23.65 

23.63 

l<f 

38.13 

42 

23.40 

21.09 

5 

23.60 

37 

36.04 

23.98 

5 

36.50 

21 

31.47 

25.81 

0 

0.00 

17 

47.54 

25.79 

27 

30.99 

130 

30.21 

2  7.82 

16 

30.44 

73 

27.90 

27.33 

27 

33.09 

105 

26.29 

37.10 

46 

18.06 

220 

17.26 

36.07 

5 

35.74 

18 

26.87 

27.76 

3 

13.97 

21 

22.42 

19.38 

39 

31.37 

171 

28.19 

27.61 

14 

50.27 

36 

26.71 

2  5.50 

20 

48.01 

79 

37.97 

35.33 

32 

18.66 

168 

20.31 

2  3.04 

18 

30.05 

75 

25.45 

29.97 

112 

42.04 

419 

32.11 

31.86 

d 

22.57 

38 

22.46 

20.45 

50 

28.70 

226 

26.29 

25.33 

3 

30.64 

13 

27.28 

22.41 

3 

42.75 

17 

47.66 

30.91 

12 

30.78 

61 

32.50 

35.17 

5 

30.51 

24 

29.11 

32.73 

101 

29.98 

469 

28.39 

27.99 

MORTALITY  STATISTICS  FOR  1988t  NORTH  CAROLINA  RESIDENTS 
CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASES  CONT'D. 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

COUNTIES 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATES' 

DEATH    RATE* 

(CONT'D) 

1938 

1938 

1984-88 

1984-88 

1984-88 

',^    HALIFAX 

18 

3  1.66 

96 

34.10 

31.13 

-tS    HARNETT 

Z'* 

36.23 

99 

30.89 

33.95 

tt*,    HAYWOOD 

27 

55.93 

121 

50.34 

30.53 

1*5    HENDERSON 

'►'t 

63.53 

158 

47.20 

28.12 

't6    HERTFORD 

7 

29.57 

32 

26.83 

2  6.68 

hi    HOKE 

10 

41.71 

29 

25.07 

48.01 

^,8    HYDE 

tt 

70.45 

11 

37.61 

33.45 

<t9     IREDELL 

27 

29.47 

104 

23.43 

20.70 

50    JACKSON 

7 

25.87 

39 

29.00 

26.45 

51    JOHNSTON 

29 

35.95 

HI 

28.45 

27.33 

b2    JONES 

h 

40.62 

lb 

32.45 

31.53 

53    LEE 

11 

26.22 

62 

30.34 

31.83 

S**    LENOIR 

ZZ 

3b. 48 

75 

24.82 

26.10 

55    LINCOLN 

b 

12.34 

47 

20.25 

21.08 

56    MCDOWELL 

20 

55.03 

76 

tl.b9 

3  6.50 

57    MACON 

10 

42.72 

48 

41.54 

19.98 

58    MADISON 

6 

34.81 

21 

24.35 

15.48 

59    MARTIN 

11 

41.63 

42 

31.68 

29.39 

60    MECKLENBURi. 

115 

24.15 

5  26 

23.17 

27.35 

61    MITCHELL 

11 

74.83 

43 

59.14 

3  3.42 

62    M3NT(,0M£RY 

10 

41.37 

47 

39.25 

34.61 

63    MOURE 

31 

52.26 

120 

42.55 

30.91 

6<t    NASH 

17 

23.37 

126 

35.27 

36.44 

65    NEW    HANOVER 

'►O 

34.06 

153 

26.80 

28.73 

66    NORTHAMPTON 

7 

31.66 

27 

24.09 

18.93 

67    ONSLOW 

23 

18.32 

103 

16.65 

39.  13 

68    ORANUE 

15 

16.95 

70 

16.56 

22.59 

69     PAMLICO 

It 

3b.  42 

20 

36.64 

28.62 

70    PASJUOTANK 

11 

35.85 

28 

18.66 

18.51 

71     PENDER 

14 

51-69 

46 

36.24 

35.75 

72    PERJUIMANS 

b 

54.38 

16 

30.47 

20.32 

73    PERSON 

9 

28.64 

46 

29.99 

26.99 

T,    PITT 

31 

30.39 

152 

30.96 

40.61 

75    POLK 

9 

61.13 

31 

42.63 

26.08 

76    RANDOLPH 

29 

28.22 

99 

19.95 

17.96 

77    RICHMOND 

21 

45.79 

89 

38.97 

34.90 

78    ROBESON 

<t3 

39.80 

153 

28.70 

3b. 65 

79    RDCKINSHAM 

2b 

30.06 

145 

33.85 

30.75 

80    ROwAN 

39 

36.61 

154 

29.57 

22.92 

81    RUTHERFORD 

27 

46.70 

100 

34.99 

26.15 

62    SA-1(^S0N 

19 

37.33 

84 

33.25 

30.35 

83    SCOTLAND 

9 

25.93 

42 

24.69 

31.69 

S'f    STANLY 

11 

21.54 

53 

21.05 

lb. 03 

85    STOKES 

10 

27.40 

45 

25.18 

24.83 

06    SURRY 

25 

40.25 

120 

39.13 

35.85 

37    SWAIN 

7 

66.55 

23 

43.22 

3b. 52 

88    TRANSYLVANIA 

14 

53.45 

39 

30.39 

22.78 

89    TYRRELL 

1 

24.42 

b 

29.18 

27.42 

90    UNION 

18 

21.42 

bO 

14.98 

lb.b5 

91    VANCE 

15 

38.19 

68 

35.15 

37.35 

92    WAKE 

87 

22.39 

359 

19.71 

28.46 

93    WARREN 

5 

30.07 

22 

26.68 

23.64 

•ik    WASHINGTON 

7 

47.81 

29 

39.85 

42.30 

95    WATAUGA 

10 

28.84 

34 

19.81 

25.49* 

96    WAYNE 

37 

37.51 

131 

26.66 

32.92 

97    WILKES 

20 

32.55 

96 

31.51 

29.06 

9  8    WILSON 

18 

27.44 

98 

30.21 

33.86 

99    YAUMN 

11 

3b. 27 

43 

28.95 

19.78 

100    YANCEY 

I 

6.24 

ZZ 

27.89 

16.54 

f  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASES 


MORTALITY  RATES  PER  100.000  POPULATION 


59.15  to  59.15 
47.20  to  51.74 
38.97  to  44.01 
33.86  to  37.97 
22.42  to  33.26 
12.96  to  21.05 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -IS 


FIGURE  11. A 


CHRONIC  OBSTRUCTIVE  PULMONARY  DISEASES 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


48.01  to  48.01 
39.14  to  42.31 
29.97  to37. 87 
24.84  to  29.40 
17.97  to  23.99 
12.94  to  16.65 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -U 


FIGURE  11. B 
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CHRONIC  LIVER  DISEASE  AND  CIRRHOSIS 


For  both  the  state  and  the  nation,  mortality  from  chronic 
liver  disease  and  cirrhosis  continues  to  be  a  serious  problem. 
Ranked  as  the  ninth  leading  cause  of  death  in  North  Carolina 
during  1988,  a  total  of  701  persons  died  of  chronic  liver  disease 
and  cirrhosis,  a  rate  of  10.8  deaths  per  100,000  population.  The 
comparable  United  States  rate  for  1987  was  also  10.8.  After 
adjusting  for  differences  in  age  structure,  the  North  Carolina 
and  United  States  1987  rates  were  also  nearly  identical.  (3) 

Recent  trends  indicate  that  the  risk  of  chronic  liver 
disease  and  cirrhosis  mortality  has  declined.  Comparing  age-ad- 
justed rates  in  the  1979-83  and  1984-88  periods,  cirrhosis 
mortality  decreased  by  15  percent.  Each  race-sex  group  experi- 
enced declines  between  the  two  periods,  with  white  males  showing 
the  largest  percent  decline  (20%) .  Nonwhite  males,  who  had  the 
highest  rate  in  1984-88,  experienced  the  smallest  decline  (9%). 
Male  rates  are  generally  twice  as  high  as  female  rates,  and 
nonwhite  rates  twice  as  high  as  white  rates. 

Although  cirrhosis  is  not  always  alcohol-related,  most  of 
the  cases  are.  In  1988  about  54  percent  of  the  chronic  liver 
disease  deaths  to  N.C.  residents  were  reported  as  resulting  from 
the  use  of  alcohol.  This  percentage  is  conservative  since 
unspecified  cirrhosis  is  probably  alcoholic  cirrhosis  much  of  the 
time.  Approximately  38  percent  of  the  total  deaths  from  chronic 
liver  disease  and  cirrhosis  involved  unspecified  cirrhosis  of  the 
I'iver.    Other  studies  have  estimated  that  as  much  as   85%   of 
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chronic  liver  disease  and  cirrhosis  deaths  can  be  attributed  to 
alcohol  abuse  (13). 

Examining  conditions  mentioned  on  death  certificates  (see 
Section  IX),  1,052  decedents  in  1988  had  chronic  liver  disease 
and  cirrhosis  as  a  mentioned  condition.  Of  these,  66  percent  had 
chronic  liver  disease  and  cirrhosis  as  the  underlying  cause. 
Further,  1,634  decedents  had  an  alcohol-related  condition 
(including  alcoholic  cirrhosis)  mentioned  on  their  death  certifi- 
cate, though  underreporting  of  alcohol  involvement  on  death 
certificates  is  known  to  be  high.  Of  these  decedents,  23  percent 
had  chronic  liver  disease  and  cirrhosis  as  the  underlying  cause. 
Other  underlying  causes  (with  percent)  for  decedents  with  a 
mention  of  an  alcohol-related  condition  were:  all  other  acci- 
dents and  adverse  effects  (13%),  heart  disease  (14%),  and  motor 
vehicle  accidents  (9%) .  Notable  also  are  findings  that  almost 
half  of  the  known  decedents  with  an  alcohol-related  condition 
died  from  an  accident  or  cirrhosis  of  the  liver. 


GEOGRAPHIC  PATTERNS 

Unadjusted  and  age-race-sex-adjusted  rates  for  1984-88  are 
mapped  in  Figures  12.  A  and  12.  B  respectively.  No  clear 
geographic  pattern  is  evident  from  these  maps.  Neither  were 
there  any  statistically  significant  adjacencies  among  the  high- 
rate  counties,  although  counties  with  high  rates  are  mostly 
rural.  Problems  of  alcohol  abuse  are  spread  all  across  North 
Carolina. 
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TAbL6-  15 

MORTALITY   STATISTICS   FOR   1988 

NORTH   CAROLINA   (RESIDENTS 

CHRONIC   LIVER   DISEASE   AND   CIkRHOSIS 

NUMtJEK  DEATH  NUMBER  DEATH  ADJUSTED 

(jEOCRAPHICAL  OF    DEATHS  RATE*  OF    DEATHS  RATE*  DEATH    RATE* 

AREA  1988  1988  198'>-88  198'f-88  19a'f-88 

SORTH    CAROLINA  701  10.83  3169  10.01  10.01 


DHR  I  WESTERN  23'f  10.52  10^9  9.68  10.12 

OHR  II  N.     CENTRAL  It^S  10.85  690  10.34  9.89 

D-(R  III  S.     CENTRAL  168  10.96  680  9.15  9.86 

DHR  IV  EASTERN  151  11.03  750  11.18  11.22 

hSA  I  mESTEkN  no  10.03  52<t  9.71  10.63 

HSA  II  PIEDMONT  131  10.90  611  10.38  10.17 

HSA  III  S.     PIEDMONT  12^  10.99  525  9. 6'*  9.86 

HSA  IV  CAPITAL  98  10.10  390  6.'t2  8.80 

HSA  V  CARDINAL  119  12.22  508  10.63  11.19 

HSA  VI  EASTERN  119  10.62  611  11.08  11.22 


COUNTIES 

I 

ALAMANCE 

2 

ALEXANDER 

3 

ALLcliHANY 

tf 

ANSJN 

5 

ASHE 

6 

AVEkY 

7 

bEAUFORT 

8 

bERTIE 

9 

BLAJEN 

10 

BRUNSWICK 

11 

BUNCOMBE 

12 

BURKc 

13 

CAoARRUS 

I'. 

CALJWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASWELL 

18 

CATAf^BA 

19 

CHATHAM 

20 

CHEkGi^EE 

21 

CH3«AN 

22 

CLAY 

23 

CLEVELAND 

24 

COLUMBUS 

25 

CRAVEN 

26 

CUMBERLAND 

27 

CURRITUCK 

28 

DARE 

<;9 

DAVIDSON 

30 

DAVI  E 

31 

DUPLIN 

32 

DURHAM 

33 

EO&ECOMBE 

34 

FORSYTH 

35 

FRANKLIN 

36 

GASTON 

37 

GATES 

38 

GRAHAM 

39 

GRANVILLE 

40 

GREENE 

41 

GUILFORD 

13 

12.27 

55 

10.62 

9.33 

2 

7.25 

7 

5.20 

6.68 

0 

0.00 

4 

6.18 

2  8.90* 

2 

7.62 

12 

9.15 

8,52 

3 

12.77 

6 

5.14 

3,66 

2 

13.11 

12 

15.91 

26.52  * 

5 

11.78 

32 

15,12 

14.36 

2 

9.50 

9 

8.49 

8.18 

5 

16.16 

10 

6.48 

6.19 

10 

19.62 

33 

13.89 

13.09 

lb 

8.66 

85 

10.01 

9.81 

7 

9.05 

43 

11.30 

13.39 

8 

8.33 

43 

9.20 

8.77 

4 

5.59 

26 

7.39 

10.32 

0 

0.00 

1 

3.38 

2.29 

5 

9.79 

31 

12.58 

10.64 

0 

0.00 

10 

8.99 

9.52 

8 

6.81 

51 

8.93 

9.20 

2 

5.44 

6 

3.34 

3.12 

4 

18.88 

18 

17.53 

15.85 

0 

0.00 

5 

7.49 

7.08 

0 

0.00 

5 

13.98 

10.19 

14 

16.07 

57 

13.24 

13.35 

4 

7.61 

21 

8.02 

7.14 

3 

3.67 

30 

7,51 

9.65 

24 

9.42 

123 

9.05 

13.40 

3 

21.44 

7 

10.45 

9.79 

0 

0.00 

10 

10.67 

9.11 

6 

4.82 

47 

7.74 

7.66 

2 

7.18 

8 

5.93 

5.86 

6 

14.40 

23 

11.05 

10.53 

25 

14.57 

83 

10.03 

9.76 

9 

15.02 

47 

15.95 

14.37 

37 

13.39 

180 

13.79 

13.10 

2 

5.64 

18 

10.64 

10.31 

29 

16.64 

121 

14.07 

15.07 

I 

10.21 

6 

12.59 

15.26 

1 

14.25 

3 

8.41 

6.20 

4 

10.26 

12 

6,39 

4.94 

1 

6.10 

8 

9.70 

8.82 

35 

10.39 

155 

9.38 

9.06 

*    SEE    SECTION    II;     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNRELIABLE. 


MORTALITY  STATISTICS  FOR  1988.  NORTH  CAROLINA  RESIDENTS 
CHRDNIC  LIVER  DISEASE  AND  CIRRHOSIS  CONT'D. 


COUNTIES 

(CONT'D) 

'fZ     HALIFAX 
tti    HARNETT 
'f't    hAVrtOOO 
'tb    HENjERSGN 
ifb    HERTFORD 
kl    HuKE 
'»8    HYDE 
1*9     IREDELL 

50  JACKSON 

51  JOHMSTON 

52  JONES 

53  LEE 
it*    LENOIR 
5  5  LINCOLN 

56  MCDOWELL 

57  MACON 
50  MADISON 

59  MARTIN 

60  MECKLENBURG 

61  MITCHELL 

62  MONTGOMERY 

63  MUORc 
ott  NASH 

65  NEW  HANOVER 

66  NORTHAMPTON 
b7  ONSLOW 

68  ORANGE 

69  PAMLICO 

70  PaSJUDTANK 

71  PENDER 

72  PERJUIMANS 

73  PERSON 
lit  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  ROBESON 

79  ROCKINbHAM 
dO  ROWAN 
61  RJThERFORD 
dZ  SAMPSON 
83  SCOTLAND 
n't  STANLY 
85  STOKES 
66  SURKY 

87  SwAIN 

88  TRANSYLVANIA 
69  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 
9'f  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  «ILSON 

99  YADKIN 
100  YANCEY 

=!■  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 

DIVISION  OF  STATISTICS  AND  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENT,  HEALTH  AND  NATURAL  RESOURCES 


NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE^ 

1988 

1988 

1984-88 

1984-88 

1984-68 

21 

36.9'f 

51 

18.12 

14.71 

10 

15.08 

24 

7.48 

7.88 

9 

18. 6t 

26 

10.81 

7.57 

11 

15.88 

34 

10.15 

6.56 

3 

12.67 

18 

15.09 

13.73 

1 

^.17 

B 

6.91 

7.60 

0 

0.00 

6 

20.51 

23.17 

10 

10.91 

41 

9.23 

9.03 

3 

11.09 

14 

10.41 

12.15 

11 

13.63 

43 

11.02 

10.78 

0 

0.00 

6 

12.16 

9.  16 

7 

16.69 

29 

14.19 

14.30 

7 

11.60 

39 

12.90 

11.98 

5 

10.29 

IB 

7.75 

8.06 

8 

22.01 

20 

11.02 

10.  13 

1 

't.27 

9 

7.76 

4.  16 

0 

0.00 

4 

4.63 

3.65 

2 

7.57 

15 

11.31 

9.36 

57 

11.97 

205 

9.03 

9.01 

2 

13.60 

10 

13.75 

9.81 

<* 

16.5<t 

10 

8.35 

7.90 

!<► 

23.60 

55 

19.50 

17.07 

7 

9.62 

43 

12.03 

11.96 

Ih 

11.92 

70 

12.26 

12.65 

5 

22.61 

15 

13.38 

9.'t5 

3 

2.39 

38 

6.14 

10.41 

6 

6.78 

26 

6.15 

8.25 

1 

9.10 

7 

12.82 

10.03 

1 

3.25 

8 

5.33 

4.82 

4 

Ik, lb 

15 

11.81 

10.58 

1 

9.06 

6 

15.23 

14.76 

3 

9.5't 

13 

8.47 

7.86 

9 

8.82 

44 

8.96 

10.52 

1 

6.79 

4 

5.50 

6.20 

9 

8.75 

38 

7.66 

9.57 

9 

19.62 

34 

14.88 

13.76 

9 

8.33 

45 

8.44 

8.96 

!<► 

16.18 

50 

11.67 

11.13 

8 

7.51 

54 

10.37 

9.89 

3 

5.18 

27 

9,44 

9.30 

8 

15.71 

24 

9.50 

9.69 

1 

2.88 

24 

14.11 

14.62 

2 

3.91 

20 

7.94 

8.04 

3 

8.22 

18 

10.07 

10.91 

8 

12.88 

34 

11.08 

13.67 

3 

28.52 

11 

20.67 

19.98 

3 

11.45 

11 

8.57 

10.43 

3 

73.26 

5 

24.32 

18.04 

5 

5.95 

23 

5.74 

6.74 

4 

10.18 

24 

12.40 

12.33 

30 

7.72 

124 

6.80 

8.06 

^ 

24.06 

12 

14.55 

11.06 

1 

6.83 

5 

6.87 

7.37 

0 

0.00 

7 

4.07 

13.93 

12 

12.16 

53 

10.78 

10.33 

5 

8.13 

24 

7.87 

9.21 

8 

12.19 

41 

12.64 

11.79 

4 

13.19 

16 

10.77 

15.54 

1 

6.24 

6 

7.60 

5.79 

CHRONIC  LIVER  DISEASE  AND  CIRRHOSIS 


MORTALITY  RATES  PER  100,000  POPULATION 


24.32  to  24.32 
17.53  to  20.67 
13.25  to  15.95 
10.01  to  12.91 
7.40  to  9.70 
3.34  to  6.92 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  12.A 


CHRONIC  LIVER  DISEASE  AND  CIRRHOSIS 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


26.53  to  28.90 
23.18  to  23.18 
17.07  to  19.98 
1  1  .79  to  15.85 
5.79  to  1  1.13 
2.29  to  4.95 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  12.B 
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NEPHRITIS,  NEPHROSIS  AND  NEPHROTIC  SYNDROME 


Nephritis,  nephrotic  syndrome,  and  nephrosis  are  diseases  of 
the  kidney.  Nephritis  is  kidney  failure,  characterized  by 
inflammation  of  the  kidney,  regardless  of  the  causal  agent  (14). 
Nephrosis  and  nephrotic  syndrome  are  synonymous  for  a  condition 
in  which  excessive  amounts  of  protein  are  excreted  in  the  urine 
(15)  .  Because  the  conditions  are  so  closely  related,  they  are 
lumped  together  for  statistical  purposes  and  will  be  referred  to 
as  nephritis/nephrosis  in  this  section. 

Four-hundred-sixty-nine  North  Carolinians  died  from 
nephritis/nephrosis  in  1988.  The  nephritis/nephrosis  death  rate 
rose  steadily  during  the  early  1980 's  to  peak  at  9.9  deaths  per 
100,000  population  in  1985.  Since  then,  however,  the  rate  has 
dropped  substantially.  The  rate  for  nephritis/nephrosis  in  1988, 
7.2  deaths  per  100,000  population,  was  the  lowest  since  the 
change  of  ICD  codes  in  1979.  Major  changes  in  the  coding  classi- 
fication make  comparisons  with  years  prior  to  1979  problematic. 

North  Carolina's  age-adjusted  nephritis/nephrosis  mortality 
rate  compares  favorably  with  the  United  State's  rate,  being  nine 
percent  lower  (3) . 

Compared  to  1979-83,  race-sex-specific  age-adjusted  rates 
for  1984-88  show  the  following  decreases:  white  males,  18 
percent;  white  females,  6  percent;  nonwhite  males,  8  percent;  and 
nonwhite  females,  16  percent. 
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RISK  FACTORS 

Elderly  persons  are  at  higher  risk  of  nephritis/nephrosis 
mortality  than  are  younger  persons.  Nearly  80  percent  of 
nephritis  and  nephrosis  deaths  were  to  persons  age  65  and  older 
in  1988.  However,  over  30  percent  of  nephritis/nephrosis  deaths 
were  specified  as  chronic,  indicating  a  long-term  health  problem. 
Probably  a  larger  percentage  of  deaths  due  to  nephritis/nephrosis 
are  chronic  than  is  indicated  on  the  death  certificate. 

Hypertension,  heart  disease  and  diabetes  are  conditions 
which  are  often  associated  with  nephritis/nephrosis.  When 
nephritis/nephrosis  was  listed  as  the  underlying  cause  of  death 
in  1988,  291  death  certificates  (62%)  indicated  that  the  decedent 
also  had  heart  disease.  When  the  underlying  cause  of  death  was 
heart  disease,  887  certificates  also  listed  nephritis/nephrosis 
as  a  significant  condition  present  at  death.  Other  causes  of 
death  with  frequent  mentions  of  nephritis/nephrosis  were: 
cerebrovascular  disease,  115;  cancer,  416;  diabetes,  210;  pneumo- 
nia/influenza, 122.  Nephritis/nephrosis  was  mentioned  as  a 
significant  condition  present  at  death  on  a  total  of  3,149  death 
certificates. 

Because  more  people  are  bringing  their  hypertension  under 
control,  death  rates  from  strokes  and  heart  disease  are  declin- 
ing. But  the  death  rate  for  hypertension  with  renal  disease  is 
going  up,  suggesting  that  hypertension  control  drugs  affect 
stroke  and  heart  attack  but  not  renal  diseases  (16) . 


GEOGRAPHIC  PATTERNS 

Due  to  the  relatively  low  numbers  of  deaths  for  which 
nephritis  was  reported  as  the  underlying  cause  in  many  counties, 
in   addition  to   the   substantially  higher   numbers  of   nephritis 
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mentions,  the  maps  on  nephritis  use  mentioned  conditions  rather 
than  underlying  cause  data.  These  maps  are  presented  in  Section 
IX  and  show  that  any  clustering  was  probably  due  to  age-race-sex 
differences  among  the  counties. 
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TAbL£-l6 

MURTALITY       STATISTICS       Fuk       1988 

"i    D    <<    r    H       CAROLINA       KESIDENTS 

NcPHRlTIS       AND       l^tfiHKQSlS 

NUMBtk  06ATH  NUMBER  DEATH  ADJUSTED 

(jEUGRAPHICAL  UF    deaths  RATE':'  OF    DEATHS  RATc<--  DEATH    RATE* 

AREA  1986  1988  193'f-8d  198^^88  198'»-88 

NORTH    CAROLINA  '►69  7.23  ab^tl  B.i*.  8.J4 

REblONS 

OHR  I  WESTERN  l'f6 

DHR  II  N.     CENTRAL  9'f 

DHR  III  S.     CENTRAL  109 

UtiR  IV  EASTERN  l^U 

6b 
Ti 
78 
71 
82 
95 


HSA          I     tVESTtRN 

HSA       II     Pll 

EDMONT 

HSA     III     S. 

PIEDMONT 

HSA       IV    CAPITAL 

HSA           V    CARDINAL 

HSA        VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLtbHANY 

h 

ANSON 

ASHE 
AVERY 

7 

BcAuFORT 

8 

BERTIE 

9 

BLAutN 

10 

BRUNSWICK 

11 

BUNCOMBE 

12 

bURKE 

13 

Cabarrus 

I't 

CALDWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASWELL 

18 

CATAwBA 

19 

CHATHAM 

2U 

CHEROKEE 

21 

CHOWAN 

Zi 

CLAY 

23 

CLEVELAND 

Z'i 

COLUMBUS 

25 

CRAVEN 

2fc 

Cumberland 

2  7 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

30 

DAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

EDCECOMBE 

ik 

FJRSYTH 

35 

FRANKLIN 

3o 

GASTON 

37 

UATtS 

38 

URAHAM 

39 

bKANVlLLE 

<tO 

GREENE 

<tl 

CUILFORD 

6.55 

ako 

7.75 

7.98 

6.89 

543 

8.21 

7.92 

7.U 

609 

8.20 

8.92 

8.77 

6'ft 

V.59 

6.68 

6.20 

^19 

7.77 

7.68 

b.ii, 

'.52 

7.68 

7.76 

6.91 

t21 

7.73 

8.  2S 

7.32 

398 

8.59 

8.  76 

8.^2 

'tiO 

8.99 

9.20 

6.'t8 

521 

9.t5 

8.50 

11 

10.38 

54 

10.43 

9.12 

0 

0.00 

4 

2.97 

4.66 

1 

10.18 

5 

10.23 

6.04 

6 

22.86 

14 

10.67 

8.96 

2 

8.51 

15 

12.85 

7.44 

1 

6.55 

6 

7.95 

6.99 

3 

7.07 

24 

11.34 

8.48 

'f 

19.01 

18 

16.98 

14.83 

5 

16.16 

22 

14.27 

12.62 

I 

1.96 

11 

4.63 

4.54 

9 

5.19 

53 

6.24 

4.59 

<» 

5.17 

23 

6.04 

7.09 

5 

5.21 

29 

6.20 

6.43 

<t 

5.59 

21 

5.97 

8.13 

0 

0.00 

3 

10.15 

8.36 

3 

5.87 

16 

6.49 

7.56 

I 

t.50 

9 

8.09 

7.35 

U 

11.93 

48 

b.41 

11.19 

3 

8.16 

21 

11.70 

9.90 

0 

0.00 

6 

5.84 

3.26 

0 

0.00 

5 

7.49 

4.44 

1 

13. 7t 

2 

5.59 

3.19 

6 

6.88 

34 

7.90 

7.71 

11 

20.92 

47 

17.96 

15.09 

tf 

^►.90 

30 

7.51 

9.58 

9 

3.53 

59 

4.62 

8.45 

1 

7.U 

3 

4.47 

4.81 

It 

16.63 

7 

7.47 

1  1.91 

10 

e.o<* 

50 

8.24 

10.40 

1 

3.59 

10 

7.^1 

8.  32 

10 

24.00 

37 

17.78 

13.26 

!<► 

8.16 

85 

10.27 

9.57 

7 

11.68 

28 

9.50 

6.25 

12 

4.50 

100 

7.66 

7.35 

h 

11.28 

18 

10.64 

7.03 

12 

6.88 

70 

8.14 

9.63 

0 

0.00 

5 

10.49 

5.06 

2 

28.50 

5 

14.01 

10.12 

3 

7.69 

21 

11.18 

7.27 

1 

6.  10 

7 

6.49 

9.  78 

It 

4.15 

110 

6.66 

6.69 

SEE  SECTION  il;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MCJkTALITY  STATliTICb  POR  1938.  NORTH  CAROLINA  RESIDENTS 
NtPHKITIS  AND  NEPHROSIS  CONT'D. 


NOMdER 

DEATH 

NOMdER 

DEATH 

ADJUSTED 

COUNTIES 

OF    OEaTHS 

RATEM 

OF    DEATHS 

RATE- 

DEATH    RATE- 

(CONT'D) 

1988 

1988 

1984-88 

1984-88 

1984-83 

<»2    HALIFAX 

7 

12.31 

45 

15.98 

9.58 

tfi    HARNETT 

4 

6.03 

29 

9.04 

9.73 

itt,    HAYhOOO 

4 

6.28 

18 

7.48 

5.53 

<fb    HtNOfcRSON 

1 

1.44 

31 

9. 26 

6.21 

1*6    HERTFORD 

1 

4.22 

12 

10.06 

5.61 

<t7    HOKE 

2 

8.34 

9 

7.78 

6.45 

4b    HYOfc 

0 

0.00 

3 

10.25 

8.04 

49     IkEOELL 

6 

8.73 

43 

9.68 

9.91 

50    JACKSON 

1 

3.69 

13 

9.66 

11.41 

e>l     JOHNSTON 

5 

6.19 

31 

7.94 

8.  14 

bZ    JONES 

0 

0.00 

5 

10.14 

9.99 

53    LEE 

5 

11.92 

36 

17.61 

18.06 

54    LENOIR 

6 

9.95 

44 

14.56 

11.95 

55    LINCOLN 

2 

4.11 

16 

6.89 

10.01 

5b    MCDOWELL 

4 

11.00 

17 

9.37 

8.41 

57    MACON 

i 

4.27 

9 

7.78 

3.78 

58    MADISON 

1 

5.80 

7 

8.11 

4.68 

59    MARTIN 

4 

15.14 

21 

15.84 

9.32 

60    MECKLENBURG 

28 

5.88 

167 

7.35 

8.24 

61    MITCHELL 

0 

0.00 

7 

9.62 

5.57 

62    MONTGOMERY 

2 

8.27 

16 

13.36 

11.65 

63    MOORE 

4 

6.74 

za 

9.93 

7.61 

6  4    NASH 

9 

12.37 

31 

8.67 

7.94 

65    NEW    HANOVER 

9 

7.66 

51 

8.93 

9.20 

66    NORTHAMPTON 

2 

9.04 

15 

13.38 

9.76 

6  7    OiNSLOW 

3 

2.39 

25 

4.04 

9.31 

6d    URANUt 

5 

5.65 

22 

5.20 

6.42 

69    PAMLICO 

1 

9.  10 

2 

3.66 

3.71 

70  pasuuotank 

2 

6.51 

13 

8.66 

6.86 

71     PENDER 

4 

14.76 

14 

11.03 

8.02 

^^  pekuuimans 

0 

0.00 

9 

17.14 

9.23 

73    PERSON 

6 

19.09 

17 

11.08 

9.75 

74    PITT 

7 

6.86 

37 

7.53 

7.11 

75    POLK 

3 

20.37 

10 

13.75 

8.46 

76    RANDOLPH 

10 

9.  73 

38 

7.66 

11.10 

77    RICHMOND 

7 

15.26 

33 

14.45 

13.05 

78    ROBESON 

13 

12.03 

59 

11.06 

9.17 

79    ROCKINGHAM 

6 

6.93 

33 

7.70 

7.43 

80    ROWAN 

10 

9.38 

46 

8.83 

7.21 

81     ROThEKFORD 

3 

5.18 

23 

8.04 

7.27 

82     SAMPSON 

5 

9.82 

24 

9.50 

7.66 

33    SCOTLAND 

0 

0.00 

14 

8.23 

11.44 

84     STANLY 

4 

7.83 

ZZ 

8.73 

8.24 

35    STOKES 

I 

2.74 

6 

3.35 

4.55 

86    SORRY 

6 

12.88 

32 

10.43 

8.19 

67     SWAIN 

1 

9.50 

11 

20.67 

14.92 

88    TRANSYLVANIA 

0 

0.00 

9 

7.01 

11.31 

89    TYRRELL 

1 

24.42 

1 

4.86 

2.22 

90    UNION 

9 

10.71 

Zd 

6.99 

7.79 

91    VANCE 

2 

5.09 

19 

9.82 

8.45 

92    WAKt 

20 

5.14 

107 

5.87 

8.02 

93    WARREN 

4 

24.06 

21 

25.47 

13.46 

94    WASHINGTON 

2 

13.66 

13 

17.86 

13.40 

95    wATAUGA 

0 

0.00 

a 

4.66 

9.61 

96    hAYNE 

9 

9.12 

4C 

8.14 

7.54 

97     bILKES 

4 

6.51 

31 

10.17 

10.74 

98     HiLSON 

4 

6.09 

ZZ 

6.78 

7.21 

99    YADKIN 

1 

3.29 

10 

6.73 

4.81 

.00     YANCEY 

1 

b.^'t 

3 

3.80 

2.70 

'■'    SEi  SECTION  H;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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VII.  MAJOR  EXTERNAL  CAUSES 
OF  MORTALITY 


INJURIES 


Injury  is  a  major  public  health  problem  facing  North  Caroli- 
na in  the  decade  of  the  nineties  and  beyond.  Each  year  over 
4,000  North  Carolinians  die  from  injuries.  After  heart  disease, 
cancer,  and  stroke,  injury  ranks  as  the  fourth  leading  cause  of 
death  in  both  the  nation  and  the  state.  Injuries  result  in  a 
larger  death  toll  to  children  over  the  age  of  one  than  the  total 
of  the  next  six  causes  of  mortality  to  that  age  group  (1) . 

In  this  edition  of  Leading  Causes  of  Mortality,  the  term 
"injuries"  replaces  "accidents"  in  the  narrative  portions.  This 
usage  is  consistent  with  recommendations  of  the  Governor's  Task 
Force  on  Injury  Prevention  and  Control.  The  connotation  of 
"accidents"  as  random  events  beyond  reasonable  human  control  is 
considered  an  impediment  to  the  prevention  of  injuries  in  North 
Carolina.  Injuries  are  caused;  therefore  they  can  be  prevented. 
The  term  "accidents"  is  used  in  the  maps  and  tables  to  maintain 
continuity  with  nomenclature  of  the  National  Center  for  Health 
Statistics. 

In  contrast  to  the  classification  of  diseases,  injuries  are 
categorized  by  the  events  or  behaviors  that  preceded  them  and  the 
imputed  intent  of  those  involved  (1).  By  ICD  codes,  injury 
deaths  (E800-E999)  are  routinely  classified  as  unintentional 
(E800-E949)  and  intentional  (E950-E978)  with  the  unintentional 
category  further  subdivided  into  motor  vehicle  (E810-E825)  and 
all  other  unintentional  injury  deaths  (E800-E807,  E826-E949) . 
Intentional   deaths  are  subdivided   into   homicide   and   legal 
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intervention  (E960-E978)  and  suicide  (E950-E959) .  The  remaining 
injury  deaths  (not  presented  by  table  or  map)  include  those 
deaths  for  which  intent  cannot  be  determined  (E980-E989)  or 
deaths  resulting  from  operations  of  war  (E990-E999) .  In  1988 
there  were  25  deaths  of  these  types  (E980-E999). 

In  1988  there  were  4,601  total  injury  deaths  of  North 
Carolina  residents  that  occurred  in  the  state,  representing  a 
rate  of  70.9  deaths  per  100,000  population.  Of  these  deaths,  70 
percent  were  classed  as  unintentional  and  30  percent  as 
intentional.  Motor  vehicle  crashes  resulted  in  1,598  deaths,  the 
single  largest  category  of  injury  deaths,  with  other 
unintentional  causes  resulting  in  1,616  deaths.  Suicide  exceeded 
homicide  with  784  North  Carolinians  taking  their  own  lives  and 
578  dying  at  the  hands  of  others. 

Injuries  have  been  labeled  the  "last  remaining  plague  of  the 
young"  with  more  Americans  aged  1-34  dying  from  injuries  than 
from  all  other  categories  combined  (2)  .  Injury  is  the  leading 
cause  of  death  in  the  1-44  age  group.  As  a  result,  for  the  total 
population,  years  of  potential  life  lost  from  injuries  exceeds 
that  of  either  cancer  or  heart  disease.  In  1988,  a  total  of 
140,842  years  of  potential  life  were  lost  by  N.C.  residents  who 
died  of  injuries. 

The  economic  cost  of  injury  fatalities  in  North  Carolina  in 
1988  is  estimated  to  have  been  almost  1.5  billion  dollars.  This 
is  based  upon  national  estimates  of  medical  cost  and  lost  wages 
due  to  premature  death  (3)  .  Some  variation  in  the  magnitude  of 
the  amount  may  result  from  different  medical  care  costs  and  wage 
levels  between  the  state  and  the  nation. 
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UNINTENDED  MOTOR  VEHICLE  INJURIES 


Motor  vehicle  deaths  accounted  for  35  percent  of  total 
injury  deaths  (1,598  of  4,601)  and  50  percent  of  the  unintended 
injury  deaths  in  the  state  in  1988,  The  death  rate  for 
unintended  motor  vehicle  injuries  was  24.6  per  100,000 
population.  The  North  Carolina  age-adjusted  unintended  motor 
vehicle  mortality  rate  for  1987  was  23  percent  greater  than  the 
United  States  rate  (4)  . 

With  the  exception  of  1986,  motor  vehicle  death  rates  in  the 
state  have  remained  stable  over  the  1984-1988  period.  Between 
1985  and  1986  the  death  rate  for  motor  vehicle  injuries  jumped  by 
11  percent  from  24.2  to  26.9  per  100,000  population.  A  corre- 
sponding decrease  of  8.5  percent  between  1986  and  1987  resulted 
in  a  convergence  of  the  rate  to  near  its  1985  level. 

The  age  pattern  of  mortality  from  motor  vehicle  injuries  in 
1988  was  characterized  by  a  substantially  higher  rate  in  the 
15-24  year  age  group  than  in  other  age  categories.  The 
unintended  motor  vehicle  injury  rate  of  41.4  in  the  15-24  year 
age  group  was  39  percent  higher  than  the  next  highest 
age-specific  rate  (ages  25-34)  and  49  percent  higher  than  the 
rate  for  those  65  and  older.  Children  between  the  ages  of  five 
and  fourteen  have  the  lowest  risk  of  mortality  from  motor  vehicle 
injuries. 

An  examination  of  race-  and  sex-specific  rates  indicates 
significantly  higher  unintended  motor  vehicle  mortality  in  male 
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and  nonwhite  populations.  Based  upon  age-adjusted  rates  for 
1987,  white  males  experienced  a  149  percent  higher  mortality  rate 
from  motor  vehicle  injuries  than  did  white  females.  The 
corresponding  difference  for  nonwhite  males  was  a  2  50  percent 
excess  over  the  nonwhite  female  rate.  The  age-adjusted  mortality 
rate  for  nonwhite  males  was  42  percent  greater  than  the  rate  for 
white  males  while  the  age-adjusted  rates  for  white  and  nonwhite 
females  were  nearly  identical.  (4) 

Excess  mortality  among  North  Carolinians  is  apparent  in  an 
examination  of  race-sex-specific  age-adjusted  mortality  in  the 
state  and  the  nation.  White  males  and  females  in  North  Carolina 
experienced  rates  15  percent  higher  than  their  national  counter- 
parts. The  rate  for  nonwhite  males  in  the  state  was  67  percent 
higher  than  that  for  their  national  counterparts,  and  nonwhite 
females  experienced  a  rate  of  unintended  motor  vehicle  mortality 
44  percent  higher  than  that  of  nonwhite  females  in  the  United 
States. 

Unlike  diseases  such  as  cancer  or  heart  disease  in  which 
exposure  to  risks  is  often  difficult  to  isolate,  motor  vehicle 
mortality  is  closely  linked  to  use  of  automobiles,  trucks,  and 
motorcycles.  While  risk  of  death  can  be  the  result  of  walking 
along  roadsides  or  riding  a  bicycle,  the  majority  (84%)  of  motor 
vehicle  deaths  in  North  Carolina  occur  to  drivers  or  passengers 
of  motor  vehicles  on  public  roads.  The  Planning  and  Research 
Branch  of  the  North  Carolina  Division  of  Highways  publishes  an 
annual  estimate  of  the  number  of  miles  traveled  based  upon 
gasoline  tax  revenue.  The  mileage  death  rate  for  North  Carolina 
in  1988  was  2.75  deaths  per  100  million  miles  driven.  This  was 
down  by  6.1  percent  from  1987.  The  number  of  estimated  miles 
traveled  increased  by  5.8  percent  in  the  one-year  period.  (5) 
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RISK  FACTORS 

Alcohol  was  a  major  contributing  factor  to  motor  vehicle 
fatalities  in  North  Carolina  in  1988.  Based  on  state  Medical 
Examiner's*  data,  56  percent  of  drivers  in  single  vehicle  crashes 
were  legally  intoxicated  (.10  percent  blood  alcohol  level),  19 
percent  of  drivers  of  multiple  vehicle  crashes  were  intoxicated, 
and  41  percent  of  pedestrian  victims  were  intoxicated.  (6)  A 
recent  study  of  North  Carolina  crash  data  revealed  that  the 
drinking  driver  involved  in  a  crash  is  at  increased  risk  of 
serious  injury  or  death  relative  to  sober  drivers  (7) . 

A  recent  publication  of  the  National  Committee  for  Injury 
Prevention  and  Control  states,  "the  connection  is  irrefutable; 
eliminating  the  mixture  of  alcohol  consumptipn  and  automobiles 
would  lead  to  dramatic  decreases  in  death,  injury,  disability, 
and  costs  for  all  age  groups"  (8) . 


GEOGRAPHICAL  PATTERNS 

Figures  13.  A  and  13. B  depict  the  county  unadjusted  and 
age-race-sex-adjusted  rates  for  motor  vehicle  fatalities,  while 
Table  17  presents  numbers  of  deaths  (as  well  as  rates)  for  each 
county.  The  reader  is  cautioned  that  rates  based  on  less  than  2  0 
events  are  generally  unstable. 

Figure  13. A  shows  that  five  of  the  nine  counties  in  the  two 
highest  rate  levels  are  in  southcentral  North  Carolina.  After 
adjustment  for  age,  race,  and  sex  (Figure  13. B),  13  of  the  18 
counties  in  the  highest  three  levels  are  located  in  the  eastern 
third  of  North  Carolina. 


*Medical  Examiner's  data  are  based  on  resident  and 
nonresident  deaths  for  specified  causes.  The  addition  of 
nonresident  deaths  should  have  a  nominal  effect  on  percentages 
cited  in  the  text. 
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Based  on  procedures  described  in  Section  II  of  this  volume, 
there  was  significant  clustering  of  counties  with  high  mortality 
rates  in  southcentral  North  Carolina,  as  well  as  smaller 
groupings  of  high  rate  counties  along  the  Virginia  border. 
However,  after  adjustment  for  age,  race,  and  sex,  there  was  no 
significant  clustering  of  high-rate  counties.  Similar  findings 
observed  during  1979-81  (9)  suggest  that  clustering  depicted  in 
the  map  below  is  due  largely  to  age,  race,  and/or  sex  composition 
of  the  county  populations. 

MOTOR  VEHICLE  ACCIDENTS 


MORTALITY  RATES  PER  100,000  POPULATION 

■  33.44  to  54.57  (p<..05) 

■  32.84  to  32.85   (P<=05) 
D     12.28to32.75 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


PREVENTION  STRATEGIES 

Efforts  to  reduce  the  states'  death  toll  from  motor  vehicle 
injuries  can  be  classified  as  legislation/enforcement,  educa- 
tion/behavior change,  and  engineer ing/ technology . 

Interventions  that  are  likely  to  be  effective  in  reducing 
deaths  include  raising  the  state's  alcohol  excise  tax, 
implementing  educational  programs  to  reduce  drinking  and  driving 
among  youths  and  young  adults,  and  improving  roadways  by  painting 
edge  lines  to  discriminate  between  road  and  nonroad  surfaces. 


The  use  of  safety  belts  has  been  shown  to  reduce  morbidity 
and  mortality  in  motor  vehicle  crashes.  It  is  estimated  that 
seat  belts  reduce  fatalities  40  to  50  percent  (10).  Enhanced 
enforcement  of  safety  belt  use  laws  has  been  shown  to  be  effec- 
tive in  increasing  compliance  (11) . 
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T  A  B  L  c  -  1  7 
MURTALITY   STATISTICS   FOR   1986 
NORTH   CAROLINA   RESIDENTS 
MGTQR   VEHICLE   ACCIDENTS 


CEO'cRAHHICAL 
AREA 

NORTH    CAROLINA 

REuIONS 

UHR  I  WESTERN 

OHR  II  N.     CENTRAL 

DHR  III  S.    CtNTRAL 

OHK  IV  EASTER'S 


NUMBER 

DEATH 

NJMbER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RAT£=:= 

DEATH    RATE 

I9ea 

i9aa 

19e'f-88 

198't-88 

193^-88 

HSA          I     WfcSTtRN 

HSA       II     PIEDMONT 

HSA     III     S.     PIEDMONT 

HSA       IV    CAPITAL 

HSA          V    CARDIAL 

HSA       VI     EASTERN 

COUNTIES 

1 

ALAMANCE 

2 

ALEXANDER 

3 

ALLtCHANY 

<» 

ANSON 

5 

ASHE 

6 

AVERY 

7 

bfcAUrORT 

8 

bEHTIt 

9 

BLAUtN 

10 

BRJNSwICn 

u 

BUNCOMBE 

12 

BUR^£ 

13 

CAdAKKUS 

It 

CALDhELL 

15 

CAMDEN 

U 

CARTERET 

17 

CAShELL 

16 

CATAWBA 

19 

CHATHAM 

ZQ 

CHEKOKEE 

Z\ 

CHQwAN 

zz 

CLAY 

ci 

CLEVELAND 

2t 

COLUMBUS 

Zb 

Craven 

Zb 

CUMuERLAND 

27 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

JO 

DAVIE 

31 

DUPLIN 

iZ 

DURHAM 

33 

EDUECUMdE 

it 

FURSYTh 

3t> 

FRANKLIN 

36 

(>ASTUN 

37 

bATES 

33 

URAtAM 

39 

CRANVlLLc 

kO 

bREcNE 

<»1 

(.JILFORO 

520 
352 
38  1 
3<h5 

269 
28'f 
251 
225 
286 
283 


23.38 
25.81 
2't.85 
Zb.ZZ 

2't.55 
2  3.63 
22.25 
23.20 
29.39 
25.27 


2467 
1598 
1971 

ia3't 

1276 
1331 
1191 
HOC 
1493 
1479 


22.76 
23.95 
26.54 
27.33 

23.66 
2^.61 
21.67 
23.75 
31.24 
26.83 


22.89 
24.41 
2  5.52 
26.59 

23.60 
22.99 
22.34 
23.  18 
30.27 
25.81 


28 

26.43 

no 

21.25 

21.67 

a 

29.02 

44 

32.69 

33.42 

2 

20.36 

6 

12.28 

10.55 

11 

41.9.: 

40 

30.50 

28.87 

10 

42.57 

24 

20.50 

16.68 

7 

45.88 

18 

23.87 

18.86 

11 

25.92 

55 

25.99 

27.75 

9 

42.77 

53 

49.99 

50.33 

13 

42.02 

52 

33.74 

30.85 

15 

29.43 

84 

35.37 

37.38 

33 

19.05 

152 

17.90 

17.32 

20 

25.86 

91 

23.93 

23.23 

ZZ 

22.93 

116 

24.81 

25.75 

19 

26.59 

86 

24.46 

24.88 

0 

0.00 

8 

27.08 

26.87 

IC 

19.59 

58 

23.54 

26.04 

7 

3  1.54 

42 

37.76 

34.42 

30 

25.56 

156 

27.34 

27.99 

9 

24.49 

60 

33.43 

33.26 

4 

18.88 

ZZ 

21.43 

28.36 

3 

21.90 

19 

28.47 

32.52 

0 

0.00 

9 

25.17 

20.51 

16 

18.36 

91 

21.15 

21.48 

23 

43.75 

116 

44.34 

45.03 

17 

20.83 

91 

22.78 

22.21 

51 

20.03 

339 

26.60 

25.25 

5 

35.74 

ZZ 

32.85 

36.41 

3 

13.97 

ZZ 

23.49 

25.26 

19 

15.28 

158 

26.04 

27.11 

8 

28.72 

42 

31.16 

34.35 

13 

31.21 

72 

34.60 

36.30 

26 

15.16 

132 

15.95 

15.  19 

13 

21.70 

72 

24.44 

25.44 

38 

14.26 

199 

15.25 

15.81 

14 

39.49 

59 

34.88 

34.56 

45 

25.83 

205 

23.85 

24.64 

5 

51.07 

26 

54.57 

49.65 

1 

14.25 

8 

22.43 

49.11 

19 

48.74 

69 

36.76 

38.77 

4 

24.41 

26 

31.54 

2  8.94 

77 

22.85 

337 

20.40 

20.86 

=■•"  SEE  SECTION  IlT  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


MORTALITY     STATISTICS    FOR    19b6,     NOKTri    CAROLINA    KESIUENTS 
■lUTOK     VtHICLc    ACCIUtNTS    CONT'D. 


COUNTlcS 
(CONT'D) 

ifd  HALIFAX 

^,3  hARNbTT 

ifh  HAYWOOD 

<t5  HtNUcRSON 

ifb  HERTFORD 

'tl  HUKt 

ltd  HYDE 

tV  IKEUELL 

50  JACKSON 

•51  JOH^^STaN 

52  JONtS 

53  LEE 
5t  LENOIR 
55  LINCOLN 
5b  MCDOrJELL 
57  hACGN 
5a  MADISON 

59  MARTIN 

60  MECKLENBORG 

61  MITCHELL 

62  MONTijQMERY 

63  MOORE 
6<f  NASH 

65  NEW    HANOVER 

66  NORTHAMPTON 

67  ONSLOW 

68  ORANi^E 

69  PAMLICO 

70  PASjOOTANK 

71  PENDfcK 

72  PERyOlMANS 

73  PERSON 
Tt  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  RObhSON 

79  ROCKINGHAM 
00  ROWAN 

81  ROTHfckFORO 

82  SAMPSON 

83  SCOTLAND 

84  STANLY 

85  STOKES 

86  SORRY 

o7  Swain 

88  tkansyh/ania 

89  Tyrrell 

9  0  ONION 

91  VANCE 

92  WAK.C 

93  WARKtN 
9'»  WASHINGTON 

95  WATAOGA 

96  WAYNE 
9  7  WILKES 

98  WILSON 

99  YAOKlN 
100  YANCEY 

-  Set  SECTION  II;  RATES  BASED  ON  SMALL  NOMBERS  MAY  BE  DNRELIABLE. 


DIVISION  OF  STATISTICS  AN  J  INFORMATION  SERVICES 
DEPARTMENT  OF  ENVIRONMENTf  HEALTH  AND  NATURAL  RESOURCES 


NUMBER 

DEATH 

NUMBER 

UtATH 

ADJUSTED 

OF    DEATHS 

RATE'.' 

OF    DEATHS 

RATE* 

DEATH    RATE* 

1988 

1938 

1984-88 

1984-88 

1984-88 

17 

29.90 

73 

25.93 

21.83 

27 

40.73 

109 

34.01 

34.19 

17 

35.21 

63 

26.21 

27.50 

IS 

25.98 

84 

25.09 

24.  19 

^ 

16.89 

39 

32.70 

20.26 

6 

25.02 

24 

20.75 

17.30 

0 

0.00 

9 

30.77 

30.08 

32 

34.93 

132 

29.74 

30.98 

4 

14.78 

20 

14.87 

15.94 

21 

26.03 

152 

38.96 

40.  16 

5 

50.77 

18 

36.50 

38.97 

12 

28.61 

63 

30.63 

31.65 

15 

24.87 

83 

27.47 

30.38 

18 

37.04 

76 

32.74 

34.  84 

16 

4  4.02 

49 

27.01 

29.51 

7 

29.90 

21 

18.17 

50.25 

If 

23.21 

22 

25.51 

20.16 

10 

37.85 

34 

25.65 

23.20 

75 

15.75 

3  78 

16.65 

17.10 

2 

13.60 

21 

28.88 

21.64 

10 

41.37 

41 

34.24 

35.81 

12 

20.23 

92 

32.62 

34.81 

Z<* 

32.99 

106 

29.67 

30.40 

13 

11.07 

115 

20.14 

20.23 

12 

54.27 

38 

33.91 

25.86 

25 

19.91 

147 

23.76 

22.66 

U 

15.62 

85 

20.11 

19.99 

3 

27.32 

19 

34.80 

38.82 

7 

22.81 

31 

20.67 

20.82 

11 

40.61 

40 

31.51 

29.58 

4 

36.25 

15 

28.56 

32.37 

13 

41.37 

45 

29.34 

29.  15 

25 

24.50 

102 

20.77 

19.92 

7 

47.54 

26 

35.75 

36.71 

't't 

42.82 

150 

30.23 

31.78 

16 

34.88 

75 

32.84 

33.67 

^1 

37.95 

2  04 

38.27 

28.  10 

Z'* 

27.75 

136 

31.75 

32.21 

16 

15.02 

125 

24.00 

23.83 

l-t 

24.21 

89 

31.14 

31.10 

22 

43.22 

95 

37.61 

38.03 

15 

43.22 

67 

39.40 

43.64 

17 

33.30 

53 

21.05 

21.09 

6 

16.44 

45 

25.18 

30.00 

24 

38.64 

74 

24.13 

22.10 

1 

9.50 

14 

26.30 

28.43 

3 

11.45 

31 

24.15 

22.88 

0 

0.00 

3 

14.59 

21.34 

26 

30.94 

106 

26.47 

27.95 

15 

38.  19 

62 

3^.05 

34.  16 

75 

19.30 

341 

18.72 

18.79 

7 

42.10 

32 

36.81 

45.51 

1 

6.83 

26 

35.73 

40.68 

6 

17.30 

30 

17.48 

13.43 

i^t 

24.  33 

115 

23.41 

23.85 

Id 

29.30 

82 

26.92 

32.33 

14 

21.34 

97 

29.90 

29.57 

9 

2  9.68 

36 

25.58 

29.82 

2 

12.49 

17 

21.55 

17.05 

MOTOR  VEHICLE  ACCIDENTS 


MORTALITY  RATES  PER  100.000  POPULATION 


50.00  to  54.57 
37.61  to  44.34 
28.47  to  36.76 
22.43  to  27.47 
14.59  to  21  .55 
12.28  to  12.28 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -IE 


FIGURE  13.A 


MOTOR  VEHICLE  ACCIDENTS 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 

■  49.11  to  50.34 

■  43.65  to  45.51 
M  35.81  to  40.68 
D  26.88  to  34.84 
D  18.79  to  26.04 

D   10.56  to  17.32  FIGURE  13. B 


NORTH  CAROLINA 
RESIDENT  DATA 
1984 -U 
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UNINTENDED  INJURIES  EXCLUDING  MOTOR  VEHICLES 

In  1988,  a  total  of  1,616  North  Carolinians  died  of 
unintended  injuries  excluding  motor  vehicles,  resulting  in  a 
mortality  rate  of  24.9  deaths  per  100,000  population.  The  1988 
rate  was  the  highest  of  the  1984-88  period,  with  small  annual 
increases  each  year  from  22.7  in  1984.  North  Carolina's  1987 
rate  of  other  unintended  injury  mortality  exceeded  that  for  the 
nation  by  25  percent,  after  controlling  for  differential  age 
structures  in  the  two  populations  (4) . 

The  major  categories  of  unintended  non-motor-vehicle  mor- 
tality in  the  state  and  the  nation  are  falls  (E880-E888) , 
poisonings  (E850-E869) ,  fires  and  flames  (E890-E899) ,  and  drown- 
ings (E910) .  Because  of  the  diverse  etiologies  of  each  of  these 
types  of  injury,  separate  synopses  are  presented  below. 

FALLS 

Falls  are  the  leading  cause  of  unintended  non-motor-vehicle 
injury  deaths  in  the  state  (5.3/100,000).  The  majority  of  fatal 
falls  occur  in  the  elderly,  with  those  75  and  older  accounting 
for  64  percent  of  the  total  fall  deaths.  White  females  experi- 
enced the  highest  mortality  from  falls  (6.2/100,000),  followed  by 
white  males  (5.5),  nonwhite  males  (5.2),  and  nonwhite  females 
(1;9).  The  rate  of  mortality  from  falls  for  nonwhite  females  in 
1988  was  only  31  percent  that  of  white  females  (6.2  vs.  1.9). 

Fall  mortality  increased  nine  percent  between  1986  and  1987, 
followed  by  a  13  percent  increase  between  1987  and  1988. 
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POISONINGS 

Poisoning  resulting  from  the  ingestion  or  inhalation  of 
drugs,  medicinal  substances,  or  biologicals  (E850-E858)  and  other 
solids,  liquids,  or  gases  (E860-E869)  killed  212  North 
Carolinians  in  1988  for  a  rate  of  3.3  deaths  per  100,000  popula- 
tion. Forty-seven  percent  of  the  drug  poisoning  (E850-E858) 
fatalities  were  due  to  unintentional  overdoses  of  opiates  and 
related  narcotics  (18  percent)  and  stimulants  such  as  cocaine  (29 
percent) .  Alcohol  overdoses  accounted  for  71  of  the  94 
poisonings  from  other  solids,  liquids,  or  gases  (E860-E869) . 

The  highest  rate  of  mortality  for  unintentional  poisoning  by 
drugs,  medicinal  substances,  and  biologicals  was  in  the  age  group 
25-34  (4.0  deaths  per  100,000).  Those  aged  35-44  experienced  the 
next  highest  mortality  from  this  cause.  Nonwhite  males  were  much 
more  likely  than  other  race-sex  groups  to  die  of  drug  overdoses. 

Unintended  poisoning  by  other  solids,  liquids,  or  gases 
resulted  in  the  deaths  of  94  residents  in  1988.  The  45-54  age 
group  experienced  the  highest  rate  of  mortality  from  this  cause. 
Nonwhite  males  had  disproportionately  more  deaths  from  nondrug 
poisonings. 


FIRES  AND  FLAMES 

There  were  201  deaths  in  1988  from  fire  and  flames,  yielding 
a  mortality  rate  of  3.1  deaths  per  100,000  population.  Eighty- 
nine  percent  of  those  injuries  occurred  in  private  dwellings. 
Those  most  susceptible  to  fire  and  flame  deaths,  the  very  young 
and  very  old,  encounter  the  most  difficulty  evacuating  a  private 
dwelling  in  case  of  fire.  The  death  rate  for  those  65  and  older 
was  6.0  and  for  children  less  than  5  years  old,  7.9  per  100,000. 
Nonwhite  males  had  the  highest  race-sex  specific   rate  of  death 
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from  fire  and  flames   (9.3  per  100,000)   followed  by  nonwhite 
females  (3.6  per  100,000). 

A  majority  of  the  fire  and  flame  deaths  in  the  state  were 
not  a  direct  result  of  the  flames  through  burning,  but  of  suc- 
cumbing to  consequences  of  the  flames — smoke  and  carbon  monoxide. 
At  least  seventy-three  percent  of  those  dying  of  fire  and  flames 
actually  died  from  the  inhalation  of  smoke  and  fumes  from  fires 
in  private  dwellings. 

Most  housefire  deaths  are  the  result  of  heating  sources 
(32.8  percent)  or  smoking  (25.7  percent)  (12).  As  with  many 
other  types  of  injuries,  alcohol  plays  a  major  role  in  housefire 
mortality.  Based  upon  1988  Medical  Examiner's  data,  41  percent 
of  the  fire  and  flame  decedents  tested  for  alcohol  were  legally 
intoxicated. 

DROWNING 

A  total  of  154  residents  of  the  state  died  by  unintentional 
drowning  in  1988  yielding  an  annual  rate  of  2.4  deaths  per 
100,000  population.  Persons  aged  15-19  experienced  the  highest 
age-specific  mortality  rate  (4.1  per  100,000)  followed  by  infants 
and  children  less  than  five  years  old  (3.5  per  100,000).  The  sex 
ratio  of  drowning  decedents  is  the  most  unbalanced  of  the  rates 
presented  thus  far  with  the  male  drowning  rate  (4.2  per  100,000 
males)  six  times  the  female  rate  (0.7  per  100,000  females). 
Nonwhite  males  experienced  a  drowning  rate  (7.5  per  100,000 
nonwhite  males)  2.4  times  that  of  their  white  counterparts  (3.1 
per  100,000  white  males). 

Of  the  drowning  victims  tested  for  alcohol  in  the  Medical 
Examiner's  system,  34  percent  were  found  to  have  been  legally 
intoxicated. 
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GEOGRAPHIC  PATTERNS 

There  are  no  discernible  geographical  patterns  of  unintended 
nonmotor  vehicle  injury  deaths  by  county  (Fig.  14.  A  and  Fig. 
14. B).  However,  counties  in  the  two  highest  rate  levels  in  both 
figures  are  rural,  and  age-adjusted  rates  for  the  Cardinal, 
Eastern,  and  Western  HSA  regions  (which  are  primarily  rural)  are 
noticeably  higher  than  for  the  remaining  HSA  regions. 

PREVENTION  STRATEGIES 

A  number  of  prevention  strategies  have  been  recommended  by 
the  Governor's  Task  Force  on  Injuries.  Strategies  for  specific 
injury  causes  are  listed  below: 


INJURY 


INTERVENTION  STRATEGIES 


DROWNINGS:  Mandate  that  all  outdoor  swimming  pools  be  covered 
or  fenced  on  four  sides  and  secured  with  self- 
locking  gates;  establish  swimming  areas  that  are 
off  limits  to  motorized  watercraft;  strictly 
enforce  laws  that  prohibit  operating  watercraft 
while  impaired;  and  teaching  swimming  and  water 
safety  to  school-age  children  and  to  adults. 


POISONINGS:  Ensure  that  toll-free  telephone  numbers  for  poison 
control  centers  are  available  throughout  the 
state;  ensure  that  all  households  with  children 
are  provided  with  poison  control  kits  that  include 
syrup  of  ipecac  with  clear  instructions  for  its 
use;  cabinet  safety  locks  with  reminders  to  store 
poisons  safely;  and  telephone  stickers  printed 
with  poison  control  center  telephone  numbers. 
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FALLS:  Strengthen  building  codes  to  improve  the  safety  of 

steps,  stairs,  curbs,  railings,  and  flooring; 
ensure  that  institutions  providing  residential 
care  have  staff  that  are  adequately  trained  in 
fall  prevention;  enforce  Occupational  Safety  and 
Health  Administration  standards  for  safety 
harnesses  in  construction  and  other  appropriate 
occupational  settings. 

FIRE/FLAMES:  Install  and  maintain  smoke  detectors  and  fire 
extinguishers  in  all  dwellings;  adhere  to  product 
safety  standards  for  space  heaters,  woodstoves, 
and  non-flammable  upholstery;  promote  the  develop- 
ment and  sale  of  self -extinguishing  cigarettes. 
(14) 
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T    A    B    L    E    -     1    8 
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bEObKAPHICAL 
AREA 


NUMbcK 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATES-- 

DEATH    *ATE^ 

1986 

1986 

igaff-ea 

198't-8a 

19b't-8ti 

NOKTm    CAROLINA 


Rt. 

.IONS 

DHR           I     WESTtRN 

DrlR        II     N.     CENTRAL 

DHR     III     S.     CtuTRAL 

DHk       IV     EASTERN 

HSA         I     WESTERN 

HSA       U     PlfcOMONf 

HSA     III     S.     PIEDMONT 

HSA        IV     CAPITAL 

HSA           V    CARDINAL 

HSA       VI     EASTERN 

COUNTIES 

I 

ALAMANCE 

I 

ALt AANDtR 

S 

ALLEI.HANY 

h 

ANSON 

5 

ASHE 

6 

AVERY 

? 

btAUEORT 

8 

OERTIE 

V 

bLADEN 

10 

bkUNSWiCK 

11 

dUNCUMBE 

12 

bURl<.E 

13 

CAbARRUS 

l*. 

CALJwcLL 

13 

CAMJtN 

l& 

CARTER ET 

17 

CASrtELL 

18 

CATAWBA 

19 

CmATHAM 

10 

CHEkOKEE 

z\ 

CHOwAN 

zz 

CLAY 

Zi 

CLEVELA'JO 

Zh 

CJLJMBUS 

i.'i 

CRAVEN 

Zt> 

CJMbERLANU 

Zl 

CURRITUCK 

^8 

OARt 

29 

DAVIuSON 

JO 

DAVIE 

31 

DuPL  IN 

iZ 

DURHAM 

a 

EUbcCOMbE 

i<t 

EJRSYTH 

3'j 

FRANKLIN 

36 

UASTON 

37 

bATLS 

38 

bRAHAM 

39 

(iRANVILLE 

"tO 

CkttNE 

Itl 

bUILFORD 

5't9  Zi*.b9  Z^aa  22.95  23.16 

31&  23.17  151t  22.69  22.30 

365  23.31  1721  23.17  23.87 

386  28.22  ITifl  25.95  Z'f.Tb 

290  26. ^.6  1309  Zit,Z7  23.  8C 

267  22.22  1281  21.76  21.78 

259  22.96  1179  21.65  22.38 

202  20.83  1006  21.72  22.1'. 

27i  28.26  X23b  25.86  25.80 

323  28.8'.  1'.53  26.36  2<f.86 


3<. 

32.  10 

117 

22.60 

22.03 

5 

18.  U 

25 

18.57 

19. o8 

1 

10.18 

8 

16.37 

12.02 

16 

60.97 

57 

'♦3.'.o 

35. '.9 

5 

21.23 

Zh 

20.56 

12.95 

5 

32.77 

21 

27.65 

83.10* 

U 

25.92 

6'. 

30. ^i, 

28.02 

8 

38.02 

38 

35.6'. 

22.25 

11 

35.56 

'.7 

30. '.9 

2  9.  11 

15 

29. '.3 

55 

23.16 

23.2-. 

57 

32.91 

2'.7 

29.08 

2  5.'.'. 

19 

2'..  57 

92 

2'.. 19 

28.26 

20 

20.6'. 

96 

20.5'. 

21. U 

10 

13.99 

60 

17. Og 

19.0'. 

3 

'.9.52 

l^ 

-.0.62 

3'..95 

a*. 

'.7.02 

69 

28.01 

3'..<.9 

h 

18.02 

30 

20.97 

2't.95 

23 

19.  59 

122 

21.38 

23.39 

12 

32.66 

57 

31.76 

26.6b 

9 

'ta.'.a 

2<. 

21. '.3 

20.22 

6 

".B.ai 

19 

28. '.7 

2  6.00 

0 

0.00 

'. 

11.18 

6.8'. 

27 

30.99 

112 

26.03 

26.08 

16 

30.'.'. 

82 

31.3'. 

2  9.78 

18 

22.0b 

67 

16.77 

18.62 

bh 

25.13 

293 

22.99 

2  8.63 

1 

7.1*. 

9 

13. '.3 

12.05 

<t 

18.63 

31 

33.10 

31.23 

25 

20.  11 

123 

20.^7 

21.58 

8 

28.72 

32 

23.7'. 

23. '.0 

ZZ 

52.31 

06 

31.72 

26.92 

3  7 

21.57 

20*. 

2'..6o 

23. '.7 

21 

35.06 

69 

30.21 

25. 9J 

6t 

dk.OZ 

3  0-. 

23.30 

22.73 

l*. 

39. '.9 

50 

29. 5ci 

2'.. 80 

^0 

22.96 

19^. 

22.57 

23.77 

Z 

20. '.2 

1*. 

29.38 

2'.. 58 

i 

".2.75 

16 

'.'..86 

50.05 

7 

17.  96 

'.9 

26.10 

2  3.98 

2 

12.20 

27 

32.75 

12.0-. 

78 

23.15 

358 

21.67 

21.16 

SEE     SECTION     II;     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNRELIABLE. 
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CuUNTieb 
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't^  HALIf-AX 

hi  HARNeTT 

't't  HAYwOOU 

itb  HtNDFRSON 

iib  HtRTFJkU 

<t7  HUKfc 

tb  HYOF 

1*9  IRbl'ELL 

50  JAi,HjON 

51  JOHNSTON 

52  JUNtS 

53  Ltt 
5<t  LENOIR 

55  LINCOLN 

56  MCDOWELL 

57  MACON 
5d  MADISON 

59  MARTIN 

60  MtCKLENbO^l. 

61  MITLHcLL 

62  MONToOMtRV 

63  MOUkE 

64  NASH 

65  NEW  HANOVER 

66  NORTHAMPTON 

67  UNSLOW 
6b  URAfJbfc 

69  PAMLICO 

70  PASuUUTANK. 

71  PtNuER 

72  PckJUlMANS 

73  PERSON 
7'.  PITT 

75  PGLi^ 

76  RANDOLPH 

77  RICHMOND 
7d  kObcSON 

79  ROLNlNbHAM 

80  ROWAN 
61  RUTHERFORD 
a2  SAMPSON 
a'i  SCOTLAND 
ah  STANLY 
9  5  STOKES 
66  SURkY 
57  SwAiN 
6H  TkAI«SYL\/ANlA 
69  TVKKfcLL 

90  UNION 

91  VANCE 

92  WAK.C 

93  kJARRcN 
9'.  rtASHINijTON 

95  wATAOOA 

96  WAYNE 

97  wlLKtS 

98  WIL:.0N 

99  YADMN 
100  YANCl-Y 
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13 

22.87 

81 

28.78 

21.22 

28 

h2.Zh 

86 

26.83 

28.  16 

16 

37.29 

72 

29.95 

19.58 

21 

30.32 

78 

23.30 

22.13 

9 

38.02 

51 

42.76 

33.59 

I 

4.17 

21 

18.15 

21.17 

2 

35.22 

10 

34.19 

27.22 

21 

22.92 

119 

26. bl 

27.31 

7 

25.87 

30 

22.31 

22.55 

28 

34.71 

lU 

28.70 

29.91 

5 

50.77 

14 

28.39 

24.87 

7 

16.69 

50 

24.47 

24.95 

15 

24.67 

85 

28.13 

2  4.60 

15 

30.87 

58 

24.99 

27.48 

10 

27.51 

42 

23.15 

20.66 

12 

51.27 

33 

28.56 

17.14 

8 

46.42 

34 

39.42 

26.96 

8 

30.28 

41 

30.93 

28.73 

105 

22.05 

430 

16.94 

19.57 

3 

20.43 

18 

24.76 

15.54 

k 

16.54 

33 

27.55 

25.03 

12 

20.23 

65 

23.05 

21.54 

26 

35.74 

113 

31.63 

2  8.  93 

2e 

t2.14 

117 

20.49 

21.49 

8 

36.18 

Zb 

24.99 

15.65 

ZZ 

17.52 

119 

19.23 

23.20 

10 

11.30 

61 

14.43 

16.66 

7 

63.75 

27 

49.46 

45.70 

6 

19.55 

32 

2  1.33 

20.70 

6 

22.15 

34 

26.79 

24.59 

h 

36.25 

15 

28.56 

27.26 

6 

19.09 

32 

20.86 

19.27 

29 

28.42 

123 

25.05 

26.33 

6 

40.75 

21 

28. 6d 

17.87 

19 

18.49 

87 

17.53 

17.00 

15 

32.70 

58 

25.39 

24.95 

32 

29.62 

176 

33.02 

28.12 

17 

19.65 

93 

21.71 

21.39 

23 

21.59 

150 

28.80 

26.85 

16 

27.67 

68 

23.79 

22.66 

16 

31.43 

77 

30.48 

27.07 

13 

3  7.46 

35 

20.58 

20.44 

Ih 

2  7.42 

59 

23.43 

23.03 

2 

5.4b 

33 

16.46 

21.82 

9 

14.49 

60 

19.56 

18.08 

2 

19.01 

26 

48.65 

46.53 

6 

30.54 

17 

13.24 

11.32 

1 

24.42 

6 

29.18 

2  7.09 

21 

2  4.99 

73 

18.23 

21.33 

Id 

45.83 

73 

37.74 

30.71 

59 

15.1b 

289 

15.87 

19.11 

h 

24.0b 

29 

35.17 

32.07 

h 

27.32 

20 

27.48 

27.69 

8 

23.07 

32 

18.64 

15.29 

Zh 

24.33 

107 

21. 7M 

20.83 

6 

9.76 

61 

20.02 

19.05 

16 

27. 4t 

76 

23.43 

22.11 

7 

23.08 

44 

29.62 

28.80 

1 

6.24 

24 

30.43 

44.00  * 

ALL  OTHER  ACCIDENTS  AND  ADVERSE  EFFECTS 


MORTALITY  RATES  PER  100.000  POPULATION 


48.86  to49. 46 
39.43  to  44.86 
35.18to37.74 
26.03  to  34.19 
15.87to25.40 
11.19  to  14.43 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  14.A 


ALL  OTHER  ACCIDENTS  AND  ADVERSE  EFFECTS 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


83.1  1  to  83. 11 
44.01  to  50.05 
33.59  to35. 49 
18.63  to32. 07 
11.33  to  18.08 
6.48to  6.48 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  14.B 
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SUICIDE 

It  has  been  estimated  that  suicides  are  underreported  by  25 
to  50  percent  nationwide.  Some  reasons  for  this  relatively  low 
reporting  may  be  that  coroners  and  medical  examiners  use 
different  definitions  of  suicide,  require  different  evidence,  and 
may  yield  to  family  or  community  pressures  to  avoid  the  stigma  of 
suicide.  (11)  In  North  Carolina,  however,  all  apparent  suicides 
must  be  investigated  and  certified  by  the  State  Medical  Examiner 
System,  which  has  come  to  be  regarded  as  one  of  the  most  accurate 
and  complete  medical  examiner  systems  in  the  country.  Thus  the 
reporting  of  suicide  in  North  Carolina  may  be  better  than  the 
national  average. 

Since  1972,  North  Carolina's  suicide  rate  has  remained 
fairly  stable.  Between  1984  and  1988,  an  average  of  790  suicides 
per  year  resulted  in  a  rate  of  12.5  deaths  per  100,000  popula- 
tion. The  1987  age-adjusted  suicide  rate  for  North  Carolina  was 
slightly  lower  than  the  corresponding  United  States  rate  (11.4  vs 
11.7)  (4). 

North  Carolina's  age-adjusted  suicide  rates  during  1987 
revealed  much  higher  rates  among  males  and  whites  than  among 
females  and  nonwhites.  Male  rates  were  four  to  five  times  the 
female  rates,  and  white  rates  were  two  to  three  times  the 
nonwhite  rates.  Between  1979-83  and  1984-88,  the  state's  total 
age-adjusted  suicide  rate  declined  three  percent  due  to  decreases 
among  females  of  both  races. 
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Suicide  rates  are  associated  with  age  and  they  peak  after 
age  64.  The  1988  rates  by  age  group  were  as  follows:  0.0  for 
ages  0-4,  0.5  for  ages  5-14,  8.6  for  ages  15-24,  16.8  for  ages 
25-34,  15.4  for  ages  35-44,  14.0  for  ages  45-54,  16.0  for  ages 
55-64,  and  21.7  for  ages  65  and  older.  Age-race-sex  specific 
suicide  rates  were  highest  for  white  males  ages  65  and  over 
(54.8),  followed  by  white  males  ages  55-64  (34.1).  In  short, 
white  males  had  the  highest  suicide  rates  across  all  the  age 
categories. 

A  recent  study  of  mortality  among  the  elderly  (15)  revealed 
that,  in  both  the  state  and  the  nation,  the  suicide  rate  is 
higher  for  persons  in  each  of  the  age  groups  65-74,  75-84,  and  85 
and  over  than  in  any  age  group  below  65.  White  males  were  found 
to  contribute  disproportionately  to  those  high  rates.  Reporting 
changes  in  elderly  death  rates  between  1968-72  and  1983-87,  the 
study  also  revealed  substantial  increases  in  the  suicide  rates  of 
white  females  at  ages  65-74  and  75-84. 

Handguns  were  the  most  frequent  means  of  suicide  in  1988. 
Approximately  4  0  percent  of  the  suicides  were  by  handguns, 
followed  by  shotguns  (20%),  and  rifles  (11%).  Firearm  deaths 
together  account  for  approximately  7  3  percent  of  all  suicides. 
(6) 

Suicide  means  differed  substantially  by  sex.  Females  were 
more  likely  to  use  poisons  (other  than  carbon  monoxide)  compared 
to  males  (31%  vs  5%)  while  males  were  more  likely  to  use  a 
shotgun  compared  to  females  (24%  vs  5%).  Although  males  were 
more  likely  to  use  firearms  compared  to  females  (79%  vs  49%) ,  the 
sexes  did  not  differ  in  their  use  of  handguns.  (6) 

RISK  FACTORS 

Alcohol  impairment  (defined  as  .10%  blood  alcohol  level  in 
North  Carolina  DWI  laws)  was  observed  in  24  percent  of  suicide 
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victims  in  1988.  The  percentages  of  impaired  victims  by  race-sex 
groups  were  28  percent  for  white  males,  13  percent  for  white 
females,  21  percent  for  nonwhite  males,  and  20  percent  for 
nonwhite  females.  For  victims  over  the  age  of  14,  persons  ages 
35-44  had  the  highest  percentage  of  impaired  victims  (34%)  while 
persons  ages  65  and  over  had  the  lowest  percentage  of  impaired 
victims  (7%) . 

Research  studies  conducted  outside  of  North  Carolina  have 
shown  that  suicide  rates  vary  by  marital  status.  Nonmarried 
persons  at  all  ages  have  higher  rates  of  suicide  than  married 
persons.  Persons  ages  65  and  over  who  have  recently  lost  their 
spouses  have  particularly  high  rates  of  suicide.  (16,17) 

Several  case-control  studies  have  shown  that  suicide  victims 
had  fewer  visits  from  relatives,  had  fewer  ties  with  their 
domestic  and  neighborhood  groups,  and  lived  alone  more  often 
compared  with  selected  controls  (18)  .  Other  risk  factors  identi- 
fied in  the  literature  include  previous  suicide  attempts,  chronic 
pain,  terminal  illness,  recent  retirement,  psychiatric  disorders, 
and  decline  in  social  status  (11,  16,  17,  18).  Although  depres- 
sion has  been  identified  as  being  highly  prevalent  among  suicide 
victims,  it  may  be  more  important  for  suicide  prevention  purposes 
to  identify  the  etiology  of  the  depression. 

Research  studies  of  people  who  unsuccessfully  attempt 
suicide  (parasuicide  victims)  indicate  that  they  are  quite 
different  from  suicidal  victims  both  demographically  and  in  their 
chosen  methods.  Although  the  male  suicide  rate  is  much  higher 
than  the  female  rate,  females  attempt  suicide  approximately  three 
times  more  often  than  males  (11) .  Parasuicide  victims  also  are 
younger  than  suicide  victims  (16,  17)  .  Drug  ingestion  is  the 
most  common  method  among  parasuicide  victims  while  firearm 
injuries  are  relatively  uncommon  because  of  the  high  case-facili- 
ty rate  from  such  injuries  (1)  . 
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GEOGRAPHIC  PATTERNS 

The  geographic  patterns  of  unadjusted  and  age-race-sex-ad- 
justed suicide  rates  are  shown  in  Figures  15. A  and  15. B  respec- 
tively. Rates  for  counties  with  fewer  than  20  suicides  during 
the  time  period  1984-88  should  be  interpreted  with  caution.  When 
counties  with  high  suicide  rates  were  tested  for  geographic 
clustering  (see  Section  II) ,  no  statistically  significant  spatial 
clusters  were  found. 

PREVENTION  STRATEGIES 

The  prevention  of  suicide  has  mainly  been  within  the  purview 
of  the  mental  health  system.  Interventions  include  establishing 
suicide  prevention  centers,  identifying  parasuicide  victims  and 
ensuring  that  they  receive  appropriate  treatment,  and  implement- 
ing school-based  programs  that  are  designed  to  educate  adminis- 
trators, faculty,  students,  and  parents  about  the  warning  signs 
of  suicide  and  available  resources  for  help.  Although  these 
interventions  may  perform  a  variety  of  important  roles  in  socie- 
ty, they  still  must  be  evaluated  for  effectiveness  in  suicide  and 
parasuicide  prevention.  (10) 

Interventions  that  the  literature  indicates  may  be  effective 
usually  reduce  the  availability  of  the  means  of  suicide.  In 
North  Carolina,  these  interventions  would  mostly  involve  gun 
control.  Other  interventions  addressing  the  means  of  suicide 
include  tighter  prescription  requirements  for  highly  toxic 
psychotropic  drugs,  and  devices  that  shut  off  a  car's  engine  if 
dangerous  levels  of  carbon  monoxide  build  up  inside  the  car. 
There  is  speculation  that  these  interventions  have  the  potential 
to  be  effective  because  if  common  and  culturally  acceptable  means 
of  suicide  are  eliminated,  potential  suicide  victims  may  simply 
not  choose  an  alternative  method.  (11) 
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MORTALITY  STATISTICS  FOR  1988.  NORTH  CAROLINA  RESIOtNTS 
SJICIUE  CONT'J. 
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b-t  NASH 

65  New    MANOVER 

66  rJORTHAMPTON 

67  ONSLOb 

68  ORANGE 

69  PAMLICO 

70  PASQUOTANK 

71  PENDER 

72  PERwUIMANS 

73  PERSON 
Ik    PITT 

75  POLK 

76  KANDOLPH 

77  RICHMOND 

78  ROBcSON 

79  RO(?KINijHAM 
60    ROrtAN 

81  RUTHERFORD 

82  SAMPSON 

83  SCOTLAND 
8<t  STANLY 

85  STOKES 

86  SURRY 

87  SwAIN 

88  TRANSYLVANIA 
69  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 
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14.49 

54 

17.60 

15.41 

4 

38.03 

11 

20.67 

18.96 

6 

22.91 

23 

17.92 

14.08 

0 

0.03 

2 

9.72 

11.39 

8 

9.52 

'.3 

10.74 

11.01 

6 

15.27 

18 

9.30 

11.63 

30 

7.72 

166 

9.11 

8.71 

3 

18.04 

9 

10.91 

17.  5a 

2 

13.66 

6 

8.24 

9.46 

6 

17.30 

17 

9.90 

7.74 

9 

9.  12 

61 

12.41 

13.90 

17 

27.67 

56 

18.38 

18.65 

7 

10.67 

58 

17.88 

20.33 

3 

9.89 

24 

16.16 

14.48 

I 

6.24 

9 

11.41 

20.00 
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SUICIDE 


MORTALITY  RATES  PER  100,000  POPULATION 


23.89  to  23.93 
20.47  to  20.67 
16.16  to  19.26 
10.44  to  15.45 
7.01  to  9.90 
3.98  to  3.98 


NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  15.A 


SUICIDE 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


23.67  to  25.76 
17.01  to  21.77 
13.73  to  15.98 
9.90  to  13.34 
6.89  to  9.46 
3.25  to  3.25 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  - 1988 


FIGURE  15.B 
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HOMICIDE 


In  the  past,  homicide  was  considered  the  concern  of  the 
criminal  justice  system  which  focused  on  the  perpetrators  and  the 
definition  of  guilt.  During  the  1970 's,  however,  public  health 
professionals  began  to  realize  that  homicide  was  not  only  a  law 
enforcement  problem,  but  a  public  health  problem  as  well.  In  the 
1980 's,  public  health  professionals  complemented  the  criminal 
justice  system's  approach  to  homicide  by  focusing  on  the  victims 
and  on  the  risk  factors  associated  with  homicide. 

Following  a  precipitous  decline  in  the  1970 's.  North  Caroli- 
na's homicide  rate  has  remained  fairly  stable.  Between  1984  and 
1988,  there  was  an  average  of  567  deaths  per  year  for  an  approxi- 
mate rate  of  9.0  deaths  per  100,000  population.  The  1987  age-ad- 
justed homicide  rate  for  North  Carolina  was  higher  than  the 
corresponding  United  States  rate  by  a  modest  3.5  percent  (4). 

In  North  Carolina,  1987  age-adjusted  homicide  rates  were 
over  three  times  as  high  for  nonwhites  as  for  whites.  Rates  for 
males  were  approximately  three  times  the  rates  for  females  and 
nonwhite  males  were  the  race-sex  group  at  greatest  risk.  Age- 
specific  homicide  rates  reveal  that  persons  ages  25-34  are  the 
age  group  at  greatest  risk,  followed  by  the  35-44  and  15-24  age 
groups.  Nonwhite  males  ages  25-34  are  the  demographic  group  at 
greatest  risk  for  homicide  with  a  1988  death  rates  of  64.1.  They 
are  followed  by  nonwhite  males  ages  35-44  with  a  rate  of  54.7  and 
nonwhite  males  ages  45-54  with  a  rate  of  37.4. 
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Handguns  were  the  most  frequent  means  of  death  in  homicides, 
followed  by  sharp  instruments  and  shotguns.  Firearm  deaths 
together  accounted  for  approximately  64  percent  of  all  homicides 
(6)  .  Research  studies  outside  of  North  Carolina  have  revealed 
that  although  many  more  people  are  assaulted  with  sharp  instru- 
ments than  with  firearms,  the  ratio  of  deaths  to  injuries  is 
approximately  five  times  as  great  for  shootings.  This  suggests 
that  the  primary  basis  for  the  high  death  rate  from  firearms  may 
be  the  lethality  of  the  weapons  rather  than  the  characteristics 
of  the  people  who  kill  or  are  killed  (1) . 

Approximately  one-third  of  all  homicides  in  North  Carolina 
occur  at  or  around  the  hour  of  midnight  (10:00  PM  -  1:59  AM). 
Homicides  are  more  likely  to  occur  on  weekends  and  at  private 
homes.  (6) 

RISK  FACTORS 

Alcohol  involvement  was  a  significant  factor  in  1988  homi- 
cides as  37  percent  of  the  homicide  victims  were  intoxicated 
(defined  as  .10  percent  blood  alcohol  level).  The  percentage  of 
intoxicated  victims  varied  by  race-sex  group;  46  percent  of 
nonwhite  males,  39  percent  of  white  males,  24  percent  of  nonwhite 
females,  and  13  percent  of  white  females  were  intoxicated.  The 
age  group  with  the  largest  percentage  of  intoxicated  victims  was 
persons  ages  35-44  (49%) ,  followed  by  persons  ages  25-34  (42%) 
and  45-54  (39%) .  Homicides  that  involved  sharp  instruments  had 
the  largest  percentage  of  intoxicated  victims  (48%)  followed  by 
shotgun  homicides  (41%)  and  blunt  instrument  homicides  (38%). 

An  important  descriptor  of  homicide  is  the  victim-perpetra- 
tor relationship.  In  1988,  approximately  74  percent  of  the 
state's  homicide  victims  knew  their  perpetrator  (19).  Other 
research  studies  have  shown  that  a  greater  proportion  of  female 
homicide   victims   were   killed  by   family   members  or   intimate 
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acquaintances  compared  with  male  homicide  victims.  In  fact, 
women  were  most  likely  to  be  killed  by  their  husbands  or  ex-hus- 
bands. In  contrast,  men  were  most  likely  to  be  killed  by  ac- 
quaintances. Homicide  victims  and  perpetrators  are  also  usually 
of  the  same  race.  (19,20) 

Another  important  descriptor  is  the  circumstance  surrounding 
the  homicide.  Over  one-third  of  the  state's  1988  homicides  were 
precipitated  by  an  argument  (19) .  This  proportion  is  probably 
understated  because  most  of  the  other  known  circumstances  are 
listed  as  domestic  abuse.  Other  research  studies  have  shown  that 
the  circumstance  of  the  homicide  varies  with  age  and 
victim-perpetrator  relationship.  A  greater  proportion  of 
homicides  involving  persons  ages  60  and  above  are  precipitated  by 
a  felony  compared  with  the  younger  age  groups  (1).  Furthermore, 
when  the  perpetrator  is  a  stranger  to  the  victim,  the  homicide  is 
almost  exclusively  precipitated  by  a  felony  (20) . 

One  significant  risk  factor  associated  with  homicide  that 
has  not  been  studied  in  North  Carolina  is  socioeconomic  status. 
Several  studies  have  shown  that  persons  of  low  socioeconomic 
status  are  at  an  increased  risk  of  homicide.  In  fact,  when 
socioeconomic  status  is  taken  into  consideration,  racial  differ- 
ences in  homicide  rates  become  quite  small  (11).  Socioeconomic 
status  is  also  an  important  geographic  variable  because  homicide 
rates  are  more  than  twice  as  high  in  low-income  areas  as  in 
high-income  areas  (1)  . 

GEOGRAPHIC  PATTERNS 

The  geographic  patterns  of  homicide  rates  and  homicide 
age-race-sex-adjusted  rates  are  shown  in  Figures  16. A  and  16. B. 
Rates  for  the  45  counties  with  fewer  than  20  homicides  during  the 
1984-1988  period  are  likely  to  be  unstable.  When  counties  with 
high  homicide  rates  were  tested  for  geographic  clustering,   a 
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statistically  significant  spatial  cluster  was  found  (see  map 
below) .  However,  statistical  significance  disappeared  after 
adjustment  for  age,  race,  and  sex. 


HOMICIDE 


MORTALITY  RATES  PER  100,000  POPULATION 


■     10.66  to  17.54     (p<-.05) 
n    0.86  to  10.50 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  ■  1988 


PREVENTION  STRATEGIES 

The  prevention  of  homicide  has  usually  been  within  the 
purview  of  the  criminal  justice  system.  Interventions  include 
the  enforcement  of  laws  against  homicide,  imprisonment,  mandatory 
sentences,  and  increased  police  patrols.  Public  health  profes- 
sionals, however,  are  becoming  more  active  in  homicide  preven- 
tion. A  series  of  interventions  frequently  mentioned  in  the 
literature  address  gun  control.  These  interventions  include 
restrictive  licensing  of  firearms  (restricting  the  possession  of 
firearms  to  those  with  a  clearly  demonstrated  need) ,  permissive 
licensing  of  firearms  with  waiting  periods  and  background  checks, 
selective  prohibition  on  the  carrying  of  firearms,  and  restric- 
tion of  the  manufacture,  sale,  possession,  and  carrying  of 
handguns.  More  research  is  needed,  however,  to  evaluate  the 
effectiveness  of  these  gun  control  measures  (1). 

Other  interventions  regarding  homicide  prevention  are  mostly 
in  the  area  of  education  and  rehabilitation.  These  interventions 
include  drug  and   alcohol  prevention  and  rehabilitation  programs. 
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school-based  curricula  dealing  with  conflict  resolution  and 
violence  prevention,  and  community-based  programs  for  the  preven- 
tion of  domestic  abuse  (21) .  Whatever  the  intervention,  health 
care  providers,  criminal  justice  agencies,  schools,  and  social 
service  agencies  should  communicate  and  cooperate  to  a  greater 
extent  to  reduce  North  Carolina's  homicide  rate. 
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MORTALITY       STATISTICS       FOR       1'988 

NORTH       CAROLINA       RESIOtNTS 
HOMICIDE 


GtO&RAPrtlCAL 
AREA 


NOKTH    CAROLINA 


NUMBER 

OEATH 

NUMBER 

OEATH 

ADJUSTED 

OF    DEATHS 

RATE=:' 

OF    DEATHS 

KATE* 

DEATH    RATt^ 

19d8 

196U 

198'»-8B 

198<f-a8 

198't-88 

DHR 

I 

WESTERN 

162 

7.28 

3  89 

8.20 

10.21 

OHR 

II 

N.     CENTRAL 

115 

6.^3 

570 

8.54 

8.73 

DHR 

III 

S.    CENTRAL 

158 

10.30 

777 

10.46 

9.30 

DHR 

IV 

EASTERN 

Ihi 

10.45 

598 

8.91 

8.06 

HSA 

I 

WESTERN 

bit 

s-a-f 

36b 

6.78 

9.42 

HSA 

II 

PIEDMONT 

101 

8.40 

4  83 

8.20 

8.81 

HSA 

III 

S.     PItDMONT 

98 

8.68 

523 

9.60 

10.35 

HSA 

IV 

CAPITAL 

75 

7.73 

426 

9.19 

8.37 

HSA 

V 

CARDINAL 

126 

12.94 

558 

11.67 

10.49 

HSA 

VI 

EASTERN 

Uh 

10.18 

478 

8.67 

7.69 

COUNTIES 

1  ALAMANCE 

2  ALEXANDER 

3  ALLfcliHANY 

4  ANSON 

5  ASHE 

6  AVERY 

7  BEAUFORT 
b  BERTIE 
9  BLADEN 

10  BRUNSwICK 

11  BUNCOMBE 

12  bURKE 

13  CABARRUS 

14  CALDWELL 

15  CAMDEN 

16  CARTERET 

17  CASWELL 

18  CATAWBA 

19  CHATHAM 

20  CHEROKEE 

21  CHOWAN 

22  CLAY 

23  CLEVELAND 

24  COLUMBUS 

25  CRAVEN 

26  CUMBERLAND 

27  CURRITUCK. 
t:6    DARE 

29  DAVIDSON 

30  DAVIE 

31  DUPLIN 

32  DURHAM 

33  tDbtCOMBE 

34  FORSYTH 

35  FRANKLIN 

36  GASrON 

37  (jATES 

38  GRAHAM 

39  URANVILLE 

40  GREENE 

41  GUILFORD 

=:■  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 


10 

9.44 

39 

7.53 

8.26 

0 

0.00 

3 

2.22 

1.75 

0 

0.00 

1 

2.04 

1.69 

10 

38.11 

23 

17.53 

17.  19 

0 

0.00 

1 

0.85 

0.63 

0 

0.00 

1 

1.32 

14.80 

5 

11.78 

21 

9.92 

10.26 

1 

4.75 

8 

7.54 

7.63 

5 

16.16 

18 

11.68 

8.78 

10 

19.62 

27 

11.36 

11.87 

9 

5.19 

61 

7.18 

9.71 

6 

7.76 

30 

7.89 

9.88 

9 

9.38 

33 

7.06 

10.28 

5 

6.99 

26 

7.39 

9.07 

3 

49.52 

4 

13.54 

13.07 

3 

5.87 

10 

4.05 

5.03 

1 

^.50 

6 

5.39 

3.99 

7 

5.96 

37 

6.48 

9.56 

2 

5.44 

25 

13.93 

12.84 

0 

0.00 

5 

4.87 

4.57 

3 

21.90 

8 

11.98 

13.20 

0 

0.00 

1 

2.79 

2.41 

13 

14.92 

47 

10.92 

12.08 

7 

13.31 

26 

9.93 

8.59 

7 

8.57 

34 

8.51 

7.91 

30 

11.78 

151 

11.84 

10.91 

2 

14.29 

5 

7.46 

10.19 

0 

0.00 

3 

3.20 

4.38 

13 

10.45 

47 

7.74 

10.70 

5 

17.95 

7 

5.19 

6.59 

4 

9.60 

13 

6.24 

6.  12 

21 

12.24 

104 

12.57 

9.82 

5 

8.34 

37 

12.55 

9.30 

22 

8.25 

137 

10.50 

10.07 

3 

8.46 

26 

15.37 

13.91 

21 

12.05 

78 

9.07 

11.70 

0 

0.00 

5 

10.49 

7.01 

0 

0.00 

3 

8.41 

7.11 

3 

7.69 

24 

12.78 

11.55 

4 

24.41 

6 

7.27 

6.21 

29 

8.60 

146 

8.84 

8.32 

MORTALITY    STATISTICS    FOR    1988f    NORTH    CAROLINA    RESIDENTS 
HUMICIOe    CONT'D. 


COUNTIES 
(CONT'D) 

M  HALIFAX 

t3  HARNETT 

'»'»  HAYiVOOD 

i^b  HENDERSON 

'fb  HERTFORD 

M  HOKE 

'te  HYDE 

't9  IREDELL 

bO  JACKSON 

51  JOHNSTON 

52  JONES 

53  LEE 
b*.  LEN3IR 

55  LINCOLN 

56  MCDOWELL 

57  MACON 

58  MADISON 

59  MARTIN 

60  MECKLENbURG 

61  MITCHELL 

62  MONTGOMERY 

63  MOORE 
6<t  NASH 

65  NErt  HANOVER 

66  NORTHAMPTON 

67  ONSLOW 

68  ORANGE 

69  PAMLICO 

70  PASJUOTANK 

71  PENDER 

72  PERijUlMANS 

73  PERSON 
Ih  PITT 

75  POLK 

76  RANDOLPH 

77  RICHMOND 

78  ROBESON 

79  ROCKINGHAM 

80  ROwAN 

81  RUTHERFORD 
32  SAMPSON 

83  SCOTLAND 

84  STANLY 

85  STOKES 

86  SURRY 

87  S»JAIN 
i>i  TRANSYLVANIA 

89  TYRRELL 

90  UNION 

91  VANCE 

92  WAKE 

93  WARREN 
9't  WASHINGTON 

95  WATAUGA 

96  WAYNE 

97  WILKES 

98  wILSON 

99  YADKIN 
100  YANCEY 

f  SEE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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NUMBER 

DEATH 

NUMBER 

DEATH 

ADJUSTED 

OF    DEATHS 

RATE* 

OF    DEATHS 

RATE* 

DEATH    RATE' 

1988 

1988 

1984-88 

1984-88 

1934-88 

8 

14.07 

30 

10. o5 

7.87 

10.56 

35 

10.92 

11.42 

2.07 

11 

4.57 

7.78 

4.33 

22 

6.57 

10.97 

i^.Zl 

12 

10.06 

6.72 

4.17 

8 

6.91 

6.26 

0 

0.00 

2 

6.83 

8.45 

7 

7.64 

43 

9.68 

10.97 

0 

0.00 

6 

4.46 

b.26 

8 

9.91 

40 

10.25 

11.82 

2 

20.31 

3 

6.08 

8.47 

2 

4.76 

17 

8.32 

8.82 

5 

8.29 

29 

9.59 

8.08 

2 

4.11 

14 

6.03 

7.68 

3 

8.25 

17 

9.37 

10.27 

1 

4.27 

4 

3.46 

20.89 

0 

0.03 

8 

9.27 

7.50 

3 

11.35 

11 

8.29 

7.05 

i*W 

9.24 

2  84 

12.51 

11.07 

0 

0.00 

4 

5.50 

3.91 

3 

12.41 

13 

10.35 

11.09 

5 

8.42 

21 

7.44 

8.39 

15 

20.62 

39 

10.91 

10.28 

7 

5.96 

47 

8.23 

8.37 

<r 

18.09 

16 

14.28 

8.25 

5 

3.98 

32 

5.17 

5.64 

8 

9.04 

32 

7.57 

7.59 

1 

9.10 

2 

3.66 

2.81 

^ 

13.03 

11 

7.33 

6.05 

5 

18.46 

20 

15.75 

13.33 

0 

0.00 

1 

1.90 

1.71 

2 

6.36 

12 

7.62 

7.56 

8 

7.84 

26 

5.29 

5.11 

2 

13.58 

5 

6.87 

14.88 

6 

7.73 

41 

8.26 

13.46 

e 

17.44 

30 

13.13 

13.26 

20 

18.51 

91 

17.07 

12.93 

10 

11.56 

31 

7.23 

7.73 

3 

2.81 

35 

6.72 

7.75 

4 

6.91 

26 

9.09 

10.  18 

3 

5.89 

21 

8.31 

7.78 

5 

14.40 

27 

15.87 

12.63 

<» 

7.83 

12 

4.76 

5.62 

0 

0.00 

11 

6.15 

7.55 

3 

4.83 

14 

4.56 

9.22 

2 

19.01 

7 

13.15 

13.81 

1 

3.81 

6 

4.67 

4.06 

1 

24.42 

2 

9.72 

12.19 

B 

9.52 

24 

5.99 

8.05 

5 

12.73 

23 

11.89 

9.39 

20 

5.14 

121 

6.64 

6.55 

1 

6.01 

2 

2.42 

0.80 

0 

0.00 

5 

6.87 

4.75 

2 

5.76 

3 

1.74 

1.40 

9 

9.12 

59 

12.01 

10.87 

5 

8.13 

28 

9.19 

11.  13 

11 

16.77 

44 

13.56 

11.94 

0 

0.00 

4 

2.69 

2.10 

0 

0.00 

3 

3.80 

3.22 

HOMICIDE 


MORTALITY  RATES  PER  100,000  POPULATION 


15.37  to  17.54 
12.52  to  14.28 
8.84  to  12.01 
5.99  to  8.51 
3.20  to  5.50 
0.86  to  2.80 
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FIGURE  16.A 


HOMICIDE 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


■ 

20.89  to  20.89 

■ 

17.20  to  17.20 

m 

12.63  to  14.89 

m 

9.07  to  12.20 

u 

5.63  to  8.82 

u 

0.63  to  5.12 

NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  16. B 
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VIII.  INFANT  MORTALITY 


INFANT  MORTALITY 

After  steady  decreases  for  many  years,  North  Carolina's 
infant  mortality  has  risen  each  of  the  last  two  years.  From  11.6 
infant  deaths  per  1,000  live  births  in  1986,  the  rate  rose  to 
12.1  in  1987  and  12.6  in  1988.  In  1988,  1227  North  Carolina 
babies  died  before  age  1.  Consequently,  in  1988  North  Carolina 
had  the  highest  infant  mortality  rate  in  the  United  States, 
followed  by  Mississippi  with  the  second  highest.  In  1988,  North 
Carolina's  infant  mortality  rate  was  27%  higher  than  the 
provisional  United  States  rate  of  9.9.  (1) 

During  the  period  of  steady  decline  in  the  infant  mortality 
rate,  beginning  in  the  mid  -  1970 's,  the  state's  Perinatal  Care 
Program  was  developed  with  the  goal  of  improving  pregnancy 
outcome.  With  the  operation  of  this  program  there  occurred  a 
general  shift  of  deliveries  from  small  hospitals  to  larger  ones 
and  a  doubling  of  the  percentage  of  very  low  birthweight  deliver- 
ies occurring  in  hospitals  with  newborn  intensive  care  units. 
Both  of  these  occurrences  aided  in  reducing  infant  mortality  as 
did  social  and  economic  improvements  over  the  period. 

Low  birthweight,  which  is  the  strongest  risk  factor  for 
infant  mortality,  has  shown  relatively  little  improvement  over 
the  same  period.  The  percent  of  births  weighing  less  than  2500 
grams  (5  lbs.,  8  oz . )  was  8.7  in  1975,  7.9  in  1980,  and  8.0  in 
1988.  This  decline  of  8  percent  compares  to  a  reduction  in  the 
infant  mortality  rate  of  32  percent  from  1975  to  1988.  As 
further  improvements  in  survival  due  to  the  expansion  of  newborn 
intensive  care  diminish,  the  lack  of  progress  in  preventing 
low-weight  births  is  becoming  evident  in  the  recent  unfavorable 
trend  in  infant  mortality. 
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Of  major  concern  is  the  persistent  difference  in  infant 
mortality  between  whites  and  nonwhites.  In  1975  the  nonwhite 
rate  was  1.8  times  the  white  rate;  by  1988  this  gap  had  actually 
increased  to  1.9  (white  rate  9.6,  nonwhite  rate  18.7).  Much  of 
this  difference  is  due  to  the  high  percent  of  low-weight  births 
among  nonwhites,  which  is  about  twice  the  percent  for  whites. 

RISK  FACTORS 

Certain  characteristics  of  the  mother  and  infant  that  are 
recorded  on  the  birth  certificate  have  shown  to  be  associated 
with  excessive  infant  mortality.  In  addition  to  low  birthweight 
and  race,  which  were  discussed  above,  these  characteristics 
include:  maternal  age  under  18;  education  less  than  twelve 
years;  birth  order  greater  than  three;  birth  out  of  wedlock;  and 
the  experience  of  having  had  a  previous  live  born  who  died  or  a 
previous  fetal  death  (2) .  Low  birthweight,  low  education  levels, 
large  family  size,  fetal  mortality,  out-of-wedlock  birth,  and 
teenage  pregnancy  are  all  inter-related  and  tend  to  occur  more 
frequently  among  nonwhites  and  persons  of  lower  socioeconomic 
status.  Efforts  to  improve  education  levels,  employment,  hous- 
ing, and  incomes  will  have  a  direct,  positive  impact  on  infant 
mortality.  Infant  mortality  cannot  be  separated  from  its  broader 
context  of  under-development  and  poverty. 

Proposals  to  improve  infant  mortality  frequently  consist 
exclusively  of  efforts  to  increase  levels  of  prenatal  care  for 
women  who  are  already  pregnant.  Inadequate  prenatal  care  is  an 
important  risk  factor  for  infant  mortality,  but  simply  increasing 
prenatal  visits  is  not  enough.  The  content  of  prenatal  care  is 
crucial  and,  especially  for  low-income  women,  must  include  in 
addition  to  obstetrical  medical  care  services  such  as  education, 
nutrition,  counseling,  and  case  management  (3,4). 
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But  prenatal  care  alone  cannot  be  expected  to  substantially 
improve  the  serious  and  worsening  problem  of  infant  mortality  in 
North  Carolina.  As  indicated  above,  problems  related  to  race  and 
poverty  must  also  be  addressed.  Also,  pregnancy  prevention  is  a 
critical  component.  Over  45  percent  of  reported  pregnancies  in 
North  Carolina  each  year  are  either  induced  abortions  or  births 
to  unmarried  women  or  women  under  age  18.  Many  of  these  pregnan- 
cies are  unintended  and  their  prevention  would  reduce  the  rates 
of  both  abortion  and  infant  mortality.  Unmarried  women  and  those 
under  age  18  have  nearly  double  the  infant  mortality  rate  of 
women  who  are  married  or  age  18  and  over.  Teenagers  account  for 
less  than  25  percent  of  these  "unintended"  births.  An  effort  to 
prevent  high-risk  pregnancies  in  all  childbearing  age  groups  is 
essential  to  reducing  infant  mortality.  Comprehensive  prenatal 
care  for  high-risk  women  who  do  become  pregnant  is  an  important 
second  line  of  defense. 

GEOGRAPHIC  PATTERNS 

As  shown  in  Figure  17,  eastern  North  Carolina  is  the  major 
area  of  high  risk  for  infant  mortality.  These  high  rates  are  due 
in  large  part  to  the  higher  proportion  of  nonwhite  births  in 
these  counties,  combined  with  the  much  higher  overall  risk  of 
infant  mortality  for  nonwhites.  (The  higher  proportion  of 
nonwhite  births  in  North  Carolina  as  compared  to  the  United 
States  accounts  for  about  half  of  the  difference  in  infant 
mortality  between  North  Carolina  and  the  United  States.  The 
rates  for  each  race  are  also  considerably  higher  in  North  Caroli- 
na. ) 

Utilizing  procedures  described  in  Section  II  of  this  report, 
the  map  below  shows  a  statistically  significant  cluster  of 
high-rate  counties  in  the  far  eastern  part  of  the  state 
(Washington,  Tyrrell,  and  Hyde) ,  along  with  two  other  counties 
with  very  high  rates  (Polk  and  Warren) .  Each  of  these  rates  is, 
however, 
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based  on  less  than  25  infant  deaths  in  the  numerator  over  the 
five-year  period  1984-88  and  therefore  will  have  some  degree  of 
statistical  error.  In  the  1979-81  period,  other  clusters  were 
identified  (5).  The  reader  is  thus  cautioned  not  to  single  out 
these  counties  as  the  focus  of  the  serious  and  widespread  infant 
mortality  problem  in  North  Carolina. 


INFANT  DEATHS 


MORTALITY  RATES  PER  1,000  LIVE  BIRTHS 


■     17.34  to  23.33   (p<- 05) 
D    3.13to16.83 


With  the  highest  rate  in  the  nation  in  1988,  North  Caroli- 
na's infant  mortality  problem  presents  a  real  challenge  to  health 
professionals  concerned  with  the  delivery  of  pregnancy  prevention 
and  prenatal  care  services,  as  well  as  to  those  responsible  for 
improving  the  poor  socioeconomic  environment  which  underlies  much 
of  the  problem. 
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TAbLE-      21 
MlIRTALITV       statistics       for       1986 
NORTH       CAROLINA       RfcSIOcNTS 
INFANT       UEAThSCPcR       1000       LIVE       bIRThS) 


GEOORAPHICAL 
AREA 


NORTH    CAROLINA 


NUMBER 

DEATH 

NUMBER 

DEATH 

AJJUSTED 

OF    DEATHS 

RATE- 

OF    DEATHS 

RATE- 

DEATH    RATE* 

198fa 

1988 

198't-88 

igs't-Bd 

l98'^-88 

REl,IUNS 

DHR 

I 

.^eSTcRN 

'►az 

12.71 

l6d't 

11.53 

0.00 

DHR 

II 

N.    CcNTRAL 

^ib 

12.3'» 

1080 

12.25 

0.00 

DHR 

III 

S.     CENTRAL 

332 

13.20 

l't88 

12.76 

0.00 

DHR 

IV 

EASTERN 

^5a 

11.85 

1305 

12.30 

0.00 

HSA 

I 

^cSJeXH 

170 

12.26 

710 

10.63 

0.00 

HSA 

II 

PIEDMONT 

200 

ll.9<» 

921 

11.90 

0.00 

HSA 

III 

S.     PIEDMONT 

232 

13.06 

9Tt 

12.11 

0.00 

HSA 

IV 

CAPITAL 

IbV 

11.51 

3  57 

12,87 

0.00 

HSA 

V 

CARDINAL 

ZZ<f 

13.85 

955 

12.<»0 

o.oc 

HSA 

VI 

EASTERN 

ZiZ 

12.62 

U<»0 

12.69 

0.00 

COJNTltS 

1 

ALAMANCE 

2 

ALEXANOER 

3 

ALLbl,HANY 

<► 

ANSON 

5 

ASHt 

6 

AVEKY 

7 

BEAOFORT 

a 

BERTIE 

9 

ttLADEN 

10 

bRUNSWICK 

11 

BUNCOMBE 

12 

BURKfc 

13 

CABARRUS 

1'. 

CALDWELL 

15 

CAMDEN 

16 

CARTERET 

17 

CASrtELL 

18 

CATAnBA 

19 

CHATHAM 

20 

CHERUKEc 

21 

CHOhAN 

Z2 

CLAY 

23 

CLEVELAND 

2'f 

COLJMbUS 

25 

CRAVEN 

26 

CUMBERLAND 

27 

CURRITUCK 

28 

DARE 

29 

DAVIDSON 

30 

OAVIE 

31 

DUPLIN 

32 

DURHAM 

33 

EDtiECOMBE 

3'. 

FORSYTH 

35 

FRANKLIN 

36 

(.ASTON 

37 

GATES 

38 

uRAHAM 

3  9 

GRANVILLE 

-fC 

GREENE 

<.! 

bUlLFORD 

15 

9.CI9 

66 

9.74 

0.00 

3 

9.37 

19 

11.27 

0.00 

2 

22.93 

6 

13.30 

0.00 

7 

17. 5f 

27 

15.06 

0.00 

5 

22.72 

14 

12.37 

0.00 

0 

0.00 

3 

3.13 

0.00 

10 

16.92 

38 

13.57 

0.00 

1 

3.16 

Z2 

13.91 

0.00 

5 

12.53 

30 

15.89 

0.00 

4 

5.83 

25 

7.55 

0.00 

25 

10.59 

105 

9.71 

0.00 

1* 

1^.59 

41 

9.02 

0.00 

lo 

11. '»6 

71 

11.18 

0.00 

21 

20.79 

52 

11.40 

0.00 

0 

0.00 

2 

5.73 

0.00 

10 

14.55 

41 

11.54 

0.00 

3 

11.02 

7 

5.51 

0.00 

15 

8.92 

90 

11.92 

0.00 

7 

12.02 

31 

11.64 

0.00 

1 

4.67 

8 

7.37 

0.00 

0 

0.00 

10 

10.44 

0.00 

0 

0.00 

3 

8.10 

0.00 

19 

14.64 

92 

15.77 

0.00 

6 

11.52 

45 

12.14 

0.00 

19 

11.70 

92 

11.57 

0.00 

86 

15.16 

349 

12.94 

0.00 

2 

10.25 

16 

16.58 

0.00 

3 

8.98 

10 

7.00 

0.00 

15 

9.  15 

86 

10.86 

0.00 

1 

3.04 

15 

9.79 

0.00 

9 

14.97 

37 

12.89 

0.00 

30 

11.04 

155 

12.41 

0.00 

16 

17.4b 

68 

15.44 

0.00 

52 

13.48 

2  30 

13.00 

0.00 

6 

12.04 

32 

14.12 

0.00 

37 

13.80 

179 

14.47 

0.00 

1 

8.  19 

10 

15.87 

o.oo 

0 

0.00 

2 

4.36 

0.00 

12 

23.12 

39 

15.70 

0.00 

it 

22.09 

U 

13. 9i 

o.oc 

66 

13.43 

3  03 

13.53 

0.00 

«     SEE     SECTION     II;     RATES    BASED    ON    SMALL    NUMBERS    MAY    BE    UNRELIABLE. 


MUKIALITY  STATISTICS  f-UK  1960t  NOkTH  CAKOLINA  KtSIUtNTS 
INFANT  UEATHSCPLK  1000  LWfc  BIKTHS)  CONT'O. 


COUNTIES 
(CONT'U) 

'^l  HALIFAX 

t3  HAKNETT 

'f't  HAYwUOa 

k'=>  HtNuERSON 

i^a  HfcKTFORO 

<t7  HOKE 

hb  HYDE 

'rV  IkEjELL 

5U  JACkSUN 

51  JOHNSTON 

52  JjNtS 

53  LEfc 
5<.  LENOIR 

55  LINCOLN 

56  MCUJkitLL 

57  MACON 
5a    MAUISON 

59  MAKTIN 

60  MtCKLENbURlj 
bl    MITCHELL 

62  MJNTl,JMEKY 

63  MOJKE 
6't  NASH 

65  NEW  HANUVtK 

66  NORTHAMPTON 
0?  ONSLOW 

68  OKANOE 

69  PAMLICO 

70  PASJOOTAN^ 

71  PENOER 

72  PERJUIMANS 

73  PERSON 
7'*  PITT 

75  POLK 

76  RAiNJOLPH 

77  RICHMOND 
7U    ROti'-SON 
79    ROCKINl^HAM 
HO    RUrtAN 
81     RUTHtRFORU 
6^    SAMPSON 
133     SCOTLAND 
bh    STANLY 

8  5     STOKES 
a6    SUKRY 
b7    SrtAIN 

88  TRANSYLVANIA 

89  TYKRELL 

9  0  UNION 

91  VANCE 

92  *<AKE 

93  WARKtN 
9't  wASHINt,TON 

95  WATAUoA 

96  WAYNE 

97  WILKES 
9B  WILSON 
99  YhDKIn 

100  YANCEY 

<■  StE  SECTION  II;  RATES  BASED  ON  SMALL  NUMBERS  MAY  BE  UNRELIABLE. 
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NUMBER 

DEATH 

NOMbER 

DEATH 

ADJUSTtD 

OF  DEATHS 

RATE-:- 

OF  DEATHS 

RATE-:^ 

DtATH  RATt'> 

1968 

1988 

1984-88 

1984-88 

1964-83 

15 

16.85 

58 

13.75 

0.00 

22 

18. 6t 

68 

12.21 

0.00 

5 

9.39 

21 

8.02 

0.00 

9 

12.09 

41 

10.58 

0.00 

It 

11.33 

19 

10.88 

0.00 

5 

12.75 

21 

11.45 

0.00 

1 

16.12 

6 

17.34 

0.00 

2t 

19.59 

80 

13.88 

0.00 

1 

3.'t3 

16 

11.72 

0.00 

16 

13.78 

59 

11.06 

0.00 

0 

0.00 

10 

15.03 

0.00 

7 

11. Cr 

37 

12.07 

0.00 

8 

10. IJ 

57 

14.53 

0.00 

5 

6.88 

28 

8.82 

0.00 

8 

17. 2<. 

33 

14.93 

0.00 

I 

'».16 

13 

10.97 

0.00 

1 

5.37 

7 

7.70 

0.00 

<f 

11. '.9 

25 

13.65 

0.00 

108 

13.08 

429 

11.72 

0.00 

1 

5.00 

5 

5.47 

0.00 

8 

2^.53 

24 

15.46 

0.00 

10 

13.92 

36 

9.99 

0.00 

15 

13.  16 

77 

14.32 

0.00 

11 

6.69 

72 

9.51 

0.00 

7 

2<t.91 

li 

14.79 

0.00 

39 

11.73 

192 

11.54 

0.00 

12 

10.63 

59 

11.33 

0.00 

1 

6.84 

11 

15.66 

0.00 

3 

5.85 

27 

11.54 

0.00 

3 

8.08 

23 

13.85 

0.00 

2 

13.79 

9 

12.34 

0.00 

7 

17.03 

24 

12.43 

0.00 

28 

17.38 

110 

14.83 

0.00 

<* 

26. '►9 

13 

19.64 

0.00 

15 

10.20 

67 

9.92 

0.00 

12 

18.26 

50 

16.82 

0.00 

28 

15. U 

119 

13.31 

o.ou 

12 

10.21 

61 

10.91 

0.00 

20 

13. 7<. 

78 

11.13 

0.00 

13 

16.86 

32 

8.77 

0.00 

9 

13.95 

34 

11.05 

0.00 

6 

11.23 

32 

12.42 

0.00 

6 

8.  16 

29 

8.70 

0.00 

2 

't.'tO 

lb 

7.43 

0.00 

15 

19.43 

54 

15.02 

0.00 

3 

14.92 

10 

11.70 

0.00 

2 

6.55 

17 

11.78 

0.00 

1 

18.86 

7 

23.33 

0.00 

lb 

12.49 

80 

13.72 

0.00 

6 

9.47 

42 

14.59 

0.00 

62 

10.06 

357 

13.17 

0.00 

** 

16.87 

22 

16.80 

0.00 

7 

29.66 

Zl 

20.83 

0.00 

3 

8.  17 

18 

9.45 

0.00 

17 

10.60 

85 

10.71 

0.00 

12 

17.46 

42 

11.46 

0.00 

5 

5.38 

43 

9.37 

0.00 

1* 

11.66 

16 

9.27 

0.00 

2 

9.95 

7 

7.93 

0.00 
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■ 

23.33  to  23.33 

■ 

18.80  to  20.83 

m 

12.89  to  17.34 

o 

10.45  to  12.44 

D 

7.00  to  9.99 

D 

3.13  to5.73 

NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  17 
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IX.  MULTIPLE  CONDITIONS 
PRESENT  AT  DEATH 


MULTIPLE  CONDITIONS  PRESENT  AT  DEATH 

Deaths  have  traditionally  been  tabulated  by  the  major  or 
"underlying"  cause  of  death.  In  a  modern  society,  however,  where 
chronic  diseases  and  injuries  have  come  to  replace  acute  infec- 
tious diseases  as  the  leading  causes  of  mortality,  it  has  become 
increasingly  difficult  to  describe  each  death  by  only  one  cause. 
In  North  Carolina,  all  conditions  mentioned  on  the  death  certifi- 
cate have  been  coded  since  1975.  Since  then,  it  is  possible  to 
look  at  multiple  conditions  at  death  in  a  systematic  manner. 

In  1982  the  Center  for  Health  and  Environmental  Statistics 
(previously  the  State  Center  for  Health  Statistics)  published 
Multiple  Conditions  Present  at  Death;  A  Special  Study  (1),  which 
examined  in  detail  the  history  of  multiple-condition  coding, 
trends  from  1969  to  1978  in  multiple  causes  of  death,  and  data 
for  the  most  recent  years  then  available  (1979  and  1980)  .  Read- 
ers with  a  particular  interest  in  this  topic  are  referred  to  that 
publication.  Copies  are  available  from  the  Center  for  Health  and 
Environmental  Statistics. 

In  1988,  77.8  percent  of  North  Carolina  residents  had  more 
than  one  condition  mentioned  on  the  death  certificate,  with  78.4 
percent  of  white  decedents  and  76.1  percent  of  nonwhite  decedents 
having  more  than  one  condition  mentioned.  This  percentage  was 
76.0  for  males  versus  79.9  for  females. 

The  percentage  of  deaths  with  more  than  one  condition  men- 
tioned was  62.5  percent  for  infants,  decreasing  to  a  low  of  28.4 
at  ages  15-24,  and  then  increasing  steadily  through  the  older 
ages  to  85.7  percent  at  ages  85  and  older. 
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In  a  recent  study  entitled  Health  of  the  Elderly  in  North 
Carolina:  Population  at  Risk  and  Patterns  and  Trends  in  Mortality 
(2),  the  Center  for  Health  and  Environmental  Statistics  examined 
mentioned-conditions  data  for  older  decedents.  In  the  age  groups 
65-74,  75-84,  and  85  and  older,  atherosclerosis,  hypertension, 
and  anemias  were  found  to  be  reported  as  mentioned  conditions  10 
to  30  times  as  often  as  they  were  reported  as  underlying  causes 
of  death.  Just  as  elderly  mortality  rates  for  underlying  cause 
are  higher  for  males  than  for  females,  so  are  most  of  the  major 
mentioned-conditions  rates,  e.g.,  atheroslerosis  and  pneumonia/ 
influenza  rates.  The  mentioned-conditions  rates  for  these  older 
age  groups  are  also  higher  among  nonwhites  than  among  whites  for 
hypertension,  diabetes,  and  nephritis/nephrosis/nephrotic 
syndrome  A  more  detailed  analysis  can  be  found  in  the  referenced 
report  (2) . 

Table  22  displays  rates  for  the  15  leading  underlying  causes 
of  death  in  1988,  first  ranked  by  underlying  cause  and  then  by 
number  of  mentioned  conditions  per  100,000  population.  These 
rates  at  best  reflect  morbidity  just  among  those  persons  who  die. 
And  even  this  implies  a  completeness  of  reporting  that  is  not 
actually  present,  since  the  certificate  asks  for  only  conditions 
"contributing  to  death"  and  medical  certification  may  not  reflect 
all  conditions  present  at  death.  Nevertheless,  a  comparison  of 
the  two  lists  of  Table  22  does  identify  causes  contributing  to 
death  that  are  much  more  prevalent  than  counts  relying  solely  on 
underlying  cause  would  indicate.  Note  that  heart  disease  and 
cancer  rates  top  both  the  underlying-cause  and  men- 
tioned-conditions lists. 

An  examination  of  race-sex  variations  among  1988  mentioned- 
conditions  rates  reveals  that  nonwhites  experience  higher  rates 
than  do  whites  for  hypertension,  diabetes,  septicemia, 
nephritis/nephrotic  syndrome/nephrosis,  chronic  liver  disease  and 
cirrhosis,  homicide,  and  prostate  cancer.  For  atherosclerosis, 
white   males  and   white   females   have   similar  rates   (199.5   and 
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202.6),  with  nonwhite  males  and  nonwhite  females  having  similar, 
though  lower,  rates  of  152.2  and  158.3.  The  sex-specific  rates 
are  also  similar  within  race  for  colon  cancer:  white  males  and 
white  females  at  24.2  and  25.0,  respectively,  and  nonwhite  males 
and  nonwhite  females  at  22.0  and  22.5,  respectively. 

Females  exhibit  higher  mentioned-condition  rates  than  males 
for  hypertension  and  cerebrovascular  disease.  Male  rates  are 
higher  than  female  rates  for  pneumonia/ influenza, 
nephritis/nephrosis/nephrotic  syndrome,  chronic  liver  disease  and 
cirrhosis,  heart  disease,  and  cancer,  particularly  lung  cancer. 

Table  23  shows  the  number  of  deaths  by  underlying  cause 
(first  column)  and  then  the  number  of  certificates  with  a  given 
underlying  cause  (each  row)  that  had  a  mention  of  other  condi- 
tions. For  example,  there  were  1,326  deaths  in  1988  with  diabe- 
tes as  the  underlying  cause,  and  210  of  these  deaths  also  had  a 
mention  of  nephritis,  nephrotic  syndrome,  or  nephrosis  on  the 
certificate  (second  page  of  Table  23,  row  21,  column  26).  In 
total,  4,894  death  certificates  had  a  mention  of  diabetes  in  1988 
(second  page  of  Table  23,  column  21,  bottom  row). 

Table  24  shows  the  number  of  deaths  for  which  selected  pairs 
of  conditions  were  mentioned,  without  any  consideration  of  the 
underlying  cause.  For  example,  460  death  certificates  (out  of  a 
total  of  57,630)  had  both  diabetes  and  nephritis,  nephrotic 
syndrome,  or  nephrosis  mentioned  (second  page  of  Table  24,  row 
21,  column  26).  As  in  Table  23,  the  bottom  row  shows  the  total 
number  of  certificates  with  a  mention  of  each  of  the  conditions. 
For  additional  information  about  relationships  in  Tables  23  and 
24,  see  Multiple  Conditions  Present  at  Death;  A  Special  Study 
(1). 

Table  25  compares  the  mentioned-conditions  rates  of  1981  and 
1988.    The  mentioned-conditions  rates  for  heart  disease,  athero- 
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TABLE  22 

DEATHS  PER  100,000  POPULATION  BY  CAUSE: 

RANKED  BY  UNDERLYING  CAUSE  AND  MENTIONED  CONDITIONS 

NORTH  CAROLINA  RESIDENTS,  1988 


1988  Deaths  with  Cause  as 
Underlying  Cause 

Diseases  of  Heart 

Cancer 

Cerebrovascular  Disease 

Chronic  Obstructive  Lung  Disease 

Pneumonia  and  Influenza 

All  Other  Accidents  and  Adverse  Effects 

Motor  Vehicle  Accidents 

Diabetes  Mellitus 

Suicide 

Chronic  Liver  Disease  and  Cirrhosis 

Homicide 

Septicemia 

Nephritis,  Nephrotic  Syndrome,  and  Nephrosis 

Atherosclerosis 

Hypertension 

1988  Deaths  with  Cause  Mentioned: 
Cause 

Disease  of  Heart 

Cancer 

Atherosclerosis 

Cerebrovascular  Disease 

Pneumonia  and  Influenza 

Chronic  Obstructive  Lung  Disease 

Diabetes  Mellitus 

Hypertension 

All  Other  Accidents  and  Adverse  Effects 

Nephritis,  Nephrotic  Syndrome,  and  Nephrosis 

Septicemia 

Motor  Vehicle  Accidents 

Chronic  Liver  Disease  and  Cirrhosis 

Suicide 

Homicide 


Number 

Rate 

19421 

299.4 

12700 

195.8 

4780 

73.7 

2098 

32.3 

1930 

29.8 

1616 

24.9 

1598 

24.6 

1326 

20.4 

784 

12.1 

711 

10.8 

578 

8.9 

531 

8.2 

469 

7.2 

414 

6.4 

283 

4.4 

Number 

Rate 

30466 

469.6 

14279 

220.1 

12329 

190.0 

8570 

132.1 

5455 

84.1 

5396 

83.2 

4894 

75.4 

4858 

74.9 

3645 

56.2 

3149 

48.5 

3015 

46.5 

1613 

24.9 

1052 

16.2 

791 

12.2 

585 

9.0 

NOTE:   The  mentioned  conditions  include  the  underlying  cause, 
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TABLE  25 

DEATHS  WITH  MENTION  OF  SELECTED  CONDITIONS  PER 
100,000  POPULATION:   NORTH  CAROLINA  RESIDENTS,  1981  AND  19! 


Mentioned  Condition 

Diseases  of  Heart 

Atherosclerosis 

Cancer 

Trachea,  Bronchus,  and  Lung 

Prostate 

Female  Breast 

Colon,  Rectum,  and  Anus 
Cerebrovascular  Disease 

Hypertension  with  or  without  Renal  Disease 
Pneumonia  and  Influenza 
Diabetes  Mellitus 

Chronic  Obstructive  Pulmonary  Disease 
Non-motor-vehicle  Accidents  and  Adverse  Effects 
Septicemia 

Nephritis,  Nephrosis,  and  Nephrotic  Syndrome 
Motor  Vehicle  Accidents 
Chronic  Liver  Disease  and  Cirrhosis 
Suicide 
Homicide 


1981 


1988 


448.  1 

469. 

.6 

247.0 

190, 

.0 

188.9 

220, 

,1 

46.8 

61. 

.3 

32.9 

37. 

.1 

30.5 

38. 

.7 

21.1 

24. 

.0 

132.6 

132, 

.1 

72.3 

74, 

.8 

67.4 

84. 

.1 

60.6 

75. 

,4 

57.0 

83. 

.2 

50.8 

56. 

,2 

NA 

46. 

.5 

40.3 

48. 

,5 

26.0 

24. 

,9 

16.8 

16. 

,2 

12.9 

12. 

,2 

10.6 

9. 

,0 
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TABLE  26 


RATIO  OF  MENTIONED  CONDITIONS  TO  UNDERLYING  CAUSE  OF  DEATH 

NORTH  CAROLINA  RESIDENTS,  1988 

Mentioned  Condition  Ratio 

Atherosclerosis  29.8 

Hypertension  17.2 

Nephritis,  Nephrosis,  and  Nephrotic  Syndrome  6.7 

Septicemia  5.7 

Diabetes  Mellitus  3.7 

Pneumonia  and  Influenza  2.8 

Chronic  Obstructive  Pulmonary  Disease  and  Allied  Conditions          2.6 

Non-motor  Vehicle  Accidents  and  Adverse  Effects  2.3 

Diseases  of  the  Heart  1.8 

Cerebrovascular  Disease  1.6 

Chronic  Liver  Disease  and  Cirrhosis  1.6 

Cancer  1-1 

Prostate  1.4 

Female  Breast  1.2 

Colon,  Rectum,  Anus  1.2 

Trachea,  Bronchus,  and  Lung  1.1 

Motor  Vehicle  Accidents  1.0 

Suicide  1.0 

Homicide  1.0 
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sclerosis,  cancer,  and  cerebrovascular  disease  remained  the 
highest.  The  heart  disease  rate  rose  4.7  percent,  and  the  cancer 
rate  rose  16.4  percent.  Notable  increases  in  two  of  the  cancer 
mentioned-conditions  rates  were:  cancer  of  the  trachea,  bronchus 
and/or  lung  (up  30.7  percent)  and  female  breast  cancer  (up  26.5 
percent).  The  atherosclerosis  and  homicide  rates  fell  23.1  and 
15.1  percent,  respectively,  while  the  cerebrovascular  disease 
rate  remained  the  same.  Mentioned-conditions  rates  for  chronic 
obstructive  pulmonary  disease,  pneumonia  and  influenza,  diabetes, 
and  nephritis/nephrosis/nephrotic  syndrome  increased  46.0,  24.6, 
24.4,  and  20.3  percent,  respectively.  The  mentioned-conditions 
rate  for  septicemia  increased  63.7  percent. 

When  mentioned  conditions  were  first  coded  in  North  Carolina 
in  1975,  the  ratio  of  mentioned  conditions  to  underlying  causes 
was  relatively  small,  but  it  increased  steadily  until  the  early 
eighties.  In  1988,  the  ratio  of  mentioned  conditions  to  underly- 
ing causes  (Table  26)  was  particularly  high  for  atherosclerosis 
(29.8),  hypertension  (17.2),  nephritis/nephrosis/nephrotic  syn- 
drome (6.7),  septicemia  (5.7),  and  diabetes  (3.7).  These  ratios 
are  similar  to  the  1981  ratios  for  those  same  causes: 
atherosclerosis  (25.4),  hypertension  (18.0),  nephritis/nephrosis/ 
nephrotic  syndrome  (4.7),  septicemia  (5.6),  and  diabetes  (4.5). 
Thus,  the  certification  of  mentioned  conditions  appears  to  have 
stabilized  during  the  eighties. 

GEOGRAPHIC  PATTERNS 

County  maps  in  this  section  show  1984-88  mentions  per 
100,000  resident  population  for  those  causes  with  the  highest 
ratios  of  mentioned  condition  to  underlying  cause  of  death. 
Figures  18  through  22  depict  unadjusted  and  age-race-sex-adjusted 
mentioned-conditions  rates  by  county  for  septicemia,  diabetes, 
hypertension,  atherosclerosis,  and  nephritis,  nephrosis  and 
nephrotic  syndrome.   The  reader  should  exercise  caution  in  inter- 
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preting  these  rates  which  may  be  affected  by  county-to-county 
differences  in  death  certification  practices.  A  low  rate  for 
a  particular  county  may  reflect  incompleteness  in  the  certifiers' 
enumerations  of  conditions  contributing  to  death  rather  than  lack 
of  a  health  problem. 

The  geographic  clustering  technique  described  in  Section  II 
is  used  to  produce  Figures  I  through  V  which  identify  statisti- 
cally significant  contiguous  groups  of  counties  with  high  rates. 
Figure  I. a  reveals  several  clusters  of  high  atherosclerosis 
rates.  These  clusters  are  defined  by  the  following  counties: 
(1)  Gates,  Perquimans,  and  Chowan;  (2)  Hyde  and  Beaufort;  (3) 
Duplin,  Lenoir,  and  Wayne;  and  (4)  Swain,  Haywood,  Madison, 
Buncombe,  McDowell,  Henderson,  Polk,  Rutherford,  and  Cleveland. 
Upon  adjustment  for  age,  race,  and  sex  (Figure  I.b)  the  clusters 
of  high  atherosclerosis  rates  shift.  In  the  mountains,  the 
cluster  becomes  much  smaller,  moves  to  the  east,  and  is  comprised 
of  Avery,  McDowell,  Burke,  Caldwell,  Cleveland,  and  Gaston 
counties.  Other  clusters  for  adjusted  atherosclerosis  rates  are 
comprised  of:  Camden  and  Pasquotank  counties;  Cumberland, 
Bladen,  and  Robeson  counties;  and  in  the  Coastal  Plains,  a  large 
cluster  extending  from  Johnston  County  east  to  Hyde  County  and 
from  Nash  County  south  to  Duplin  County. 

While  one  large  cluster  in  the  northeast  appears  of  high 
unadjusted  hypertension  rates  (Figure  II)  ,  this  cluster  disap- 
pears upon  adjustment  for  age,  race,  and  sex.  Three  clusters 
appear  in  the  map  of  high  unadjusted  rates  for  nephritis, 
nephrosis,  and  nephrotic  syndrome  (Figure  III)  —  again  in  the 
northeast,  as  was  the  case  with  hypertension,  but  also  in  the 
southeast  and  far  western  parts  of  the  state.  These  clusters 
disappear  upon  adjustment.  The  cluster  map  for  high  unadjusted 
septicemia  rates  (Figure  IV. a)  shows  a  strong  regional  concentra- 
tion in  the  northeast  that  persists  upon  adjustment  (Figure 
IV. b).  Two  additional  septicemia  clusters  appear  upon 
adjustment:   one   consisting   of   Surry,  Stokes,  Yadkin,  Forsyth, 
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Iredell,  and  Davie  counties  and  another  in  the  east  centering 
around  Craven  County.  The  cluster  maps  for  both  unadjusted 
(Figure  V.a)  and  adjusted  (Figure  V.b)  high  diabetes  rates 
indicate  a  strong  regional  concentration  in  the  eastern  part  of 
the  state.  Adjusted  diabetes  rates  also  identify  a  cluster  of 
high  rates  in  the  west  centering  around  Burke  County. 

Thus,  residents  of  eastern  North  Carolina  appear  to  be  at 
above-average  risk  for  death  associated  with  atherosclerosis, 
septicemia,  and  diabetes,  after  the  effects  of  different  age- 
race-sex  distributions  have  been  taken  into  account.  Residents 
of  McDowell,  Burke,  Caldwell,  and  Avery  counties  are  at  high  risk 
for  death  associated  with  atherosclerosis  and  diabetes.  All 
counties  should  consult  Figures  18. a  through  22. b  to  determine 
their  relative  levels  of  unadjusted  and  age-race-sex-adjusted 
mortality  involving  the  five  conditions  examined  in  this  section. 
Again,  users  should  keep  in  mind  that  certification  practices 
undoubtedly  influence  these  rates. 
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SEPTICEMIA -MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■  88.15to90.98 

■  74.93  to  77.98 
^  57.07  to  70.74 
El  45.87  to  55.58 
D  31.58to44.80 
D  20.85  to  29.94 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  18.A 


SEPTICEMIA  ■  MENTIONED 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


74.10  to  74.10 
62.82  to  64.44 
44.31  to  57.68 
35.59  to  43.37 
28.47  to  33.78 
20.19  to  26.64 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  18.B 
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DIABETES  MELLITUS  ■  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■  137.52  to  137.52 

■  121.89  to  121.89 
M  94.80  to  113.89 
□  65. 40  to  91.49 
D  41.64to63.79 
D  30.76  to  37.29 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  19.A 


DIABETES  MELLITUS  ■  MENTIONED 


AGE  -  RACE  -  SEX   ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


108.00  to  110.54 
92.29  to  103.58 
70.44  to  90.21 
60.23  to  69.71 
43.09  to  58.25 
16.35  to  28.30 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  19. B 


9-17 


HYPERTENSION  ■  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■  140.04  to  160.53 

■  104.71  to  122.69 
M  89. 39to  99.38 
H  64. 68tO  85.83 
D  48.92to61.17 
D  30.88  to  46.64 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  20.A 


HYPERTENSION  -  MENTIONED 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


127.24  to  127.24 
106.50  to  1  14.65 
77.97  to  102.24 
60.14to  75.40 
37.04  to  57.01 
23.35  to  28.91 


NORTW  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  20.B 
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ATHEROSCLEROSIS  -  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■  345.89  to  345.89 

M  278.93  to  325.94 

^  219. 07  to  271.59 

El  184.10  to  215.34 

D  103.41  to  171.20 

D  72.26  to  72.26 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  21.A 


ATHEROSCLEROSIS  -  MENTIONED 


AGE -RACE -SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


330.30  to  336.22 
281.68  to  284.13 
231.80  to  263.91 
170.80  to  226.96 
122.41  to  161.34 
104.10  to  104.10 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  21. B 
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NEPHRITIS,  NEPHROTIC  SYNDROME*  -  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■ 

99.39 

to  105.23 

B 

88.02 

to  88.02 

M 

66.01 

to  79.76 

m 

54.31 

to  64.64 

u 

34.68 

to  52.23 

u 

23.76 

to  31.30 

NORTH  CAROLINA 
RESIDENT  DATA 
1984-1988 


FIGURE  22.A 

*  Nephritis,  nephrotic  syndrome  and  nephrosis 


NEPHRITIS,  NEPHROTIC  SYNDROME*  -  MENTIONED 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


106.82  10  106.82 
88.78  10  88.78 
67.65  to  78.30 
55.73  to  63.95 

32.03  to  53.97 

21.04  to  27.71 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  22.B 


*  Nephritis,  nephrotic  syndrome  and  nephrosis 
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ATHEROSCLEROSIS  -  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


291.75  10  345.89  (p<-=05) 
285.81  to  287.36  (P<=.05) 
255.43  to  283.57  (p<--05) 
72.26  10  253.92 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -   1986 


FIGURE  l.a 


ATHEROSCLEROSIS  -  MENTIONED 


AGE  -  RACE  -  SEX   ADJUSTED 

MORTALITY  RATES  PER  100.000  POPULATION 


■  252.71  to  336.22  (fx  05) 

■  226.96  10  249.52  (fx.05) 
D     104.10IO  225  23 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


FIGURE  l.b 


HYPERTENSION  -  MENTIONED 


MORTALITY  RATES  PER  100.000  POPULATION 

■  122.22  10  160.53  (P<-05) 

B  115.78  10  121.60  (p<..05) 

^  92.32  to  112.91     (p<-.05) 

D  30. 88  to  91. 41  ci/i,,ocn 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 
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NEPHRITIS,  NEPHROTIC  SYNDROME*  -  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 

■  70.16  to  105.23   (P<--05) 

■  63.18  to  70.15  (P<-05) 
^  60.90  to  61.86  {p<-.05) 
D  23.76  to  60.61 

*  Nephritis,  nephrotic  syndrome  and  nephrosis 
FIGURE  III 


NORTW  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


SEPTICEMIA -MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 


■  65.41  to  90.98  (p<-.01 

H  60.10  to  64.05  (P<-.01) 

^  57.31  to  58.45  (p<-.05) 

n  20.85  10  57.07  FIGURE  IV.a 


NORTW  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


SEPTICEMIA -MENTIONED 


AGE  -  RACE  -  SEX   ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 


■  53.95to  74.10  (P<-.01) 
B  50.19to  53.93  (p<-.05) 
n    20.19lo50.12 


NORTH  CAROLINA 
RESIDENfT  DATA 
1984  -   1988 


FIGURE  IV.b 
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DIABETES  MELUTUS  ■  MENTIONED 


MORTALITY  RATES  PER  100,000  POPULATION 

■  1  00.76  to  137.52  (P<- 05) 
89.24  to  99.96  (p<-.05) 
D    30.76  to  88.90  FIGURE 


NORTH  CAROLINA 
RESIDENT  DATA 
1984  -  1988 


DIABETES  MELUTUS  -  MENTIONED 


AGE  -  RACE  -  SEX  ADJUSTED 

MORTALITY  RATES  PER  100,000  POPULATION 

■  88.90  to  110.54  (P<-05) 

B  85.75  to  88.08      (p<- 05) 

^  82.34  to  85.48      (p<-.05) 

D  16. 3510  81.62  FIGURE 


NORTW  CAROLINA 
RESIDENT  DATA 
1984  -   1988 
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